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Office  of  the  Ghief  of  Engikeebs, 

United  States  Aemy, 
Washingtony  D.  C.j  July  1, 1880. 

Sib  :  A  work  which  promises  to  be  of  great  value  to  officers  of  the 
Corps  of  Engineers  and  to  the  civil  engineers  of  the  country  has  been 
in  course  of  preparation  during  the  last  two  years,  under  the  direction 
of  Maj.  H.  M.  Robert,  of  the  Corps  of  Engineers. 

It  is  entitled  <^  Index  to  the  Beports  of  the  Ghief  of  Engineers,  U.  B. 
Army,  ui>on  Works  and  Surveys  for  Biver  and  Harbor  Improvement, 
1866-1879.'' 

I  have  resi^ectfully  to  recommend  that  1,000  copies  of  the  work  be 
printed  at  the  Government  Printing  Office,  and  in  view  of  the  perma- 
nency of  its  value  to  those  who  have  received  the  reports  of  the  Chief 
of  Engineers  during  the  fourteen  years  covered  by  the  index,  and  to  save 
the  expense  of  ^^  composition  "  in  case  that  future  editions  are  called  for, 
I  farther  recommend  that  the  work  be  stereotyped. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chief  of  Engineers  J 

Brig.  &  Bvt  Maj.  Oen. 
Hon.  Alexandeb  Bamset, 

Secretary  of  War. 

Approved. 

By  order  of  the  Secretary  of  War. 

H .  T.  Gbosbt, 

Chief  Cleric. 

July  6, 1880. 

lU 
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XJ.  S.  Engineeb  Office, 

Milfjoaukeej  Wia.j  June  25,  L880. 

GexbraLi  :  I  have  the  honor  to  forward  herewith  the  manuscript  of 
an  "  Index  to  the  Reports  of  the  Chief  of  Engineers  on  River  and  Har- 
bor Improvements  for  the  years  1866-1879,  indasive." 

On  January  10, 1878, 1  addressed  a  letter  to  the  Chief  of  Engineers, 
Brig.  Oen.  A.  A.  Humphreys,  from  which  I  make  the  following  extracts: 

Gknbbal  :  Tlie  need  of  a  thorongh,  oarefUly-prepared,  and  syBtematically-aitttiiged 
index  to  the  eighteen  yolamee  of  the  Reports  of  the  Chief  of  Engineers  for  the  last 
twelve  years  I  suppose  every  officer  of  the  corps  has  felt.  Questions  are  constantly 
arising  which  force  one  to  search  these  volumes  for  hours,  when  a  few  minutes  would 
mfDee  if  he  were  provided  with  a  good  index.  Moreover  I  think  that  the  report^  would 
be  refened  to  ten  times  where  they  are  now  referred  to  once  if  such  an  index  were  at 
hand.    •    •     •    The  main  ohjects  I  have  in  view  may  be  described  as  foUowsf 

(1)  To  provide  every  officer  in  charge  of  a  work  with  the  means  of  quickly  referring 
to  everything  of  importance  in  the  past  history  of  that  work. 

(2)  To  provide  the  means  of  quickly  referring  to  information  on  every  point  in  these 
reports  of  value  to  an  officer  investigating  a  special  topic,  such  as  "  blasting/'  ^^  dredge 
ing,"  etc. 

Believing  that  an  index  of  this  kind  carefully  prepared  would  be  of  great  v«lae  to 
the  officers  of  the  corps,  I  would  respectfully  request  your  approval  of  the  project. 
I  cannot  now  form  an  opinion  of  any  value  as  to  when  it  wjll  be  finished,  but  as  I 
propose  to  do  the  work  without  employing  any  one  for  the  purpose,  using  the  services 
of  my  clerk  and  assistant  engineer  when  not  otherwise  engaged,  I  think  it  will  take 
all  of  the  present  year  at  least. 

The  reply  to  the  above  was  as  follows : 

Office  of  the  Chief  op  Engineers, 

Washingtony  D.  C,  January  16, 1878. 

Sir:  I  have  to  acknowledge  the  receipt  of  your  communicatipu  of  January  10, 1878, 

relating  to  your  proposed  work  of  indexing  the  volumes  of  the  reports  of  the  Chief  of 

Engineers. 

Your  letter  has  been  laid  before  the  Chief  of  Engineers,  who  cordially  approves  the 

PTQjject.    He  is  of  the  opinion  that  your  work  should  begin  with  the  report  dated 

March  1, 1B66. 

By  command  of  Brigadier-General  Humphreys : 

Very  respectfully,  your  obedient  servant, 

W.  J.  Twining, 

Major  of  Engtneeis, 

Maj.  H.  M.  Robert, 

Ccirps  of  Engineers,  Milwaukee,  Wis, 

As  shown  in  my  letter  above  quoted,  I  had  hoped  that  two  winters 
^ould  hare  sufftced  for  the  completion  of  the  index,  but  it  has  actually 
taken  three.  The  original  intention  was  to  have  ended  with  the  report 
for  1877,  but  the  reports  for  the  two  following  years  are  now  included, 
80  as  to  bring  it  down  to  the  latest  date  possible. 


VI 

At  the  best  the  work  has  many  imperfections,  and  will  prove  in  many 
respects  unsatisfactory.  Those  who  have  had  the  most  to  do  with  its 
preparation  are  the  most  keenly  alive  to  its  defects,  which,  however, 
under  the  circumstances,  could  not  have  been  avoided. 

Perhaps  the  most  serious  difficulty  has  been  caused  by  the  omission 
from  the  earlier  volumes  of  many  special  reports  of  officers  in  charge  of 
improvements,  which  often  contained  the  projects  and  estimates  for  the 
works,  or  modifications  thereof.  For  this  reason  it  has  been  very  diffi- 
cult to  obtain  a  clear  and  connected  view  of  the  plans  for  some  of  the 
works. 

A^n,  many  errors,  some  of  a  typographical  character  and  others 
evidently  based  on  incorrect  information,  have  crept  into  the  reports, 
and  afterwards  have  been  continued  from  year  to  year.  Whenever 
possible  such  errors  were  corrected,  references  being  given  to  the  source 
of  the  information  used.  Often  the  totals  of  the  estimates,  or  of  the 
appropriations,  will  be  found  to  differ  materially  from  those  stated  in  the 
last  report  of  the  officer  in  charge,  but  it  wiU  geueraUy  be  found  by  ex- 
amining the  references  given  that  the  index  is  correct. 

A  serious  difficulty  was  experienced  in  the  arrangement  of  some  of 
the  works  of  river  improvement,  owing  to  the  manner  in  which  the 
localities  described  in  the  appropriation  acts  and  in  the  operations  were 
made  to  overlap  each  other.  For  instance,  the  appropriations  for  im- 
provements on  the  Mississippi  River  were  made  under  thirty-five  differ- 
ent titles.  The  combinations  of  the  White,  Black,  Little  Bed,  and  Saint 
Francis  Bivers  were  as  follows : 

White  River. 

Saint  Francis  Biver. 

White  and  Saint  Francis  Rivers. 

White,  Black,  and  Little  Red  Rivers. 
Galveston  Bay  ship-channel  comprises  the  following  titles: 

Buffalo  Bayou. 

Redfish  Bar. 

Channel  between  San  Jacinto  River  and  Bolivar  Channel. 

San  Jacinto  River. 

Channel  between  Redfish  Bar  and  Morgan's  Point. 
There  are  numerous  other  in^stances  of  the  same  difficulty. 
Another  difficulty  was  found  in  obtaining  harmony  between  the  work 
of  the  various  indexers,  of  whom  some  nine  were  at  various  times  engaged 
upon  the  index.  No  two  men  could  be  found  to  do  the  compilation  in 
exactly  the  same  manner,  though  all  were  supplied  with  the  same  in- 
structions and  samples.  The  more  important  improvements  were  as- 
signed to  the  two  gentlemen,  Messrs.  Samuel  O.  L.  Potter  and  L.  Y. 
Schermerhom,  to  whom  the  credit  of  the  work  is  due.  They  also  revised 
the  work  of  the  other  indexers ;  but  this  was  not  a  revision  of  the 
original  work,  and  could  only  correct  such  apparent  errors  as  variations 
from  the  general  plan,  ambiguous  statements,  etc.    Sufficiently  frequent 


vn 

tests  of  the  accoiaoy  of  the  original  work  were  however  made,  to  give  4 

a  leasouable  oonfidenoe  in  the  results. 

To  Dr.  Samusl  O.  L.  Potter  belongs  the  credit  of  the  conception 
of  the  plan  and  the  arrangement  of  its  details.  Besides  indexing  many 
important  works,  such  as  the  Fox  and  Wisconsin  Improvement,  Bridg- 
ing Navigable  Waters,  Boston  Harbor,  Charleston  Harbor^  etc.,  he  had 
the  general  supervision  of  the  indexers  engaged  on  the  harbor  works, 
the  compilation  of  the  tables  in  the  topical  index,  and  of  the  map. 

Mr.  L.  Y.  SoHEBHEBHOBN  cQmpiled  the  Index  of  Topics  (except  the 
two  tables);  indexed  the  great  mass  of  the  important  and  diAeult 
works  of  river  improvement,  as  the  Mississippi,  Ohio,  Cumberland^  and 
Tennessee  Si  vers,  etc.,  and  revised  the  greater  part  of  the  work  of  the 
assistant  indexers.  Nearly  all  the  valuable  work  on  river  improve- 
ments is  due  to  him. 

Mr.  CHABI4KS  Cbosman  was  engaged  on  the  compilation  from  its 
oommeijoement,  and  deserves  credit  for  a  large  quantity  of  work  thereon. 
He  indexed  nearly  all  the  lake  harbors,  the  works  on  Lake  Champlain, 
and  many  on  the  Atlantic  Coast. 

Messrs.  E.  A.  Cannon,  L.  M.  Mann,  and  Louis  J.  Olmsted  also  did 
valuable  work  on  the  compilation  of  the  index. 

The  locations  of  all  the  works  of  and  surveys  for  river  and  harbor 
impiovementfi  are  shown  on  the  accompanying  map. 
I  am,  very  respectfully,  your  obedient  servant, 

HeNBY  M.  BOBfSBT, 

Major  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  tfnited  States  Army. 
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ment  of  riren  and  harbon,  tram  the  eorlieot  date  to  and  incladimt 

the»otorMaroh3, 1879,  with  totals  by  SUtes m 

Lift  <if  privatt,  oorporatt,  and  3Wt  work  oa  riven  and  harboM ,..,     IS 

lAtt  of  iand-grant*  tu  aid  of  river  and  horboi  improvementB 41 

(S)  IndSX  op  W0BK8  AND   eUBTBTB   ?OS  lUPROVKUENT  OT  KTTXBS  AMD  HAK-  | 

BOBt>;  The  entries  being  under  the  name  of  the  river  or  harbor  or  It--  I 

eation  where  the  improvement  or  Horvey  woa  made,  arranged  throngb  I 

oat  in  proper  alphabetical  order 4:t 

(3)  PnBoiAi.  Indbx:  Contoining  the  namee  of  all  contraetora,  failing  biddoni, 
and  civil  a«i«tant8  who  are  mentioned  in  the  report*,  with  refer- 
enoee  to  the  title,  in  the  main  index,  of  ever;  work  npon  which  each 


The  second  divisUmf  which  oomprisea  the  main  body  of  ike  work,  ie  arranged  for  each  im- 
provement under  the  following  headings : — 

Appropriations  :  Including  all  appropriations  made  by  Congress  from  1790  to  and  in- 
eluding  the  act  of  March  3,  1879,  excepting  relief  appropriations  for  indi- 
•  vidual  claimants. 

Commerce  :  Including  commercial  statistics,  etc. 

Contracts  :  Including  proposals,  etc. 

Defense  :  Applying  to  but  few  works,  and  containing  references  to  the  relation  oi 
such  improvements  to  the  defensive  works  or  plans  in  the  vicinity. 

DocuBfENTS :  Comprising  references  to  such  documents  (not  published  in  the  reports) 
as  are  referred  to  therein. 

Engineers:  Subdivided  as  follows:  {!)  Chief  of  Engineers;  (2)  BoardsofEngineerSf  when 
any  such  were  appointed  in  connection  with  the  work ;  (3)  Engineers  in 
^  charge;  (4)  Assistants, 

Estimates  :  Comprising  the  aggregate  of  each  estimate  made  for  the  work,  with  the 
name  of  the  person  making  it,  and  references  to  every  mention  or  modifi- 
cation of  the  same.    (Compare  Plans  and  Projects  below.) 

Expenditurbs  :  Including  references  to  any  statements  of  expenditures  which  appear 
in  the  reports. 

Financial  Statements,  annually  made  by  the  Chief  of  Engineers  and  the  officer  in 
charge. 

Legislation  :  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions and  ordering  surveys. 

Operations  :  Inolnding  a  brief  statement  (sometimes  in  tabular  fonn)  of  the  opera- 
tions of  each  year. 

Physical  Characteristics  :  Including  references  to  every  mention  of  the  geology, 
physical  geography,  botany,  etc.,  <^  the  locality,  and  to  all  statements 
concerning  the  ganging  of  rivers,  the  rainfall,  drainage  area,  ete. 

Plans  :  Including  all  plans  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects  below.) 

Private,  Corporate,  and  State  Work,  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects  :  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  fhll  references  to  the  same  and  to  any  modifications  made.  (See 
Plans  above.) 

Secretary  of  War  :  References  to  his  action,  if  any. 

Surveys  :  Including  references  to  maps  published  in  the  reports  or  mentioned  therein. 

The  indexes  of  Surveys  for  improvement,  where  no  improvements  were  made,  and 
of  Bridges  over  Navigable  Waters,  are  each  arranged  in  a  somewhat  different  manner, 
according  to  the  material  at  hand. 

Abbreviations  and  References. 

But  few  abbreviations  are  used,  most  of  which  (as  MaJ.,  Col.,  lin.  ft.,  cub.  yds.,  etc.) 
will  be  readily  understood.  The  references  are  of  three  kinds :  (1)  to  the  year,  volume, 
and  page,  thus:  "'76,  ii,  987,"  meaning  Report  of  the  Chief  of  Engineers  for  1876,  volume 
a t page  987.  (2)  To  the  documents  published  by  Congress,  thus:  "Sen.  Doc.  42,  39th 
Cong.,  2d  Sess.,  485,"  meaning  Senate  Document  No,  42,  29th  Congress,  2d  session,  page 
485.  (3)  To  the  compilation  of  Laws  of  the  United  States  relating  to  public  works 
for  the  improvement  of  rivers  and  harbors,  published  by  the  Chief  of  Engineers,  1877. 
thus:  "Act  of ." 
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[A  few  leforenceB  heiein  are  made  to  the  Profesaional  Papers  of  the  Corps  ot 
Engineers,  and  are  thus  designated:  '*P.  P.  No.  — ,  C.  E."  This  Index  has  been 
confined  to  the  Reports  on  Biver  and  Harbor  Improvement,  the  Lake  Sorvey,  the 
Sntro  Tmmel,  and  the  Irrigation  of  the  San  Joaqoin  Valley.] 
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liTicvltwrey  the  only  unprotected  in- 
dns^TT,  discnssion  of,  '74,  i,  608. 
iBchors*    Efolding  power  of,  '72,  211. 
Mooring  bnoys  attached  to  screws,  '73, 
294;  '74,  i,  210. 
Aaeaometer*    (See  Wind.) 
Deseriptions  of,  '67,  595. 
Beeords  of,  at  Milwankee,  '67,  594,  755. 
Apprepriatioiis  for  Bivers  and  Har- 
bors.   (See  List  at  the  end  of 
Topical  Index.) 
Afveductf     Washington,     described, 

'77,  1089. 
Arehes.    (See  Bridges.) 

Stability  of,  P.  P.  No.  7,  C.  E. 
Baaks*    (See  Canals,  Dikes^  Levees, 

Bivers,  Shore  protection.) 
Barometer*  (See  also  Meteorology  and 
Surveys.) 
Use  of,  in  surveys,  P.  P.  No.  15,  C.  E. 
Effect  of  temperature  upon,  '75,  ii,  971. 
Ban.    (Bee  Biver  bars.) 
Batteries  for  firing  explosives.    (See 

Blasting.) 
Beach  protection.    (See  Shore  protec- 
tion.) 
BMop  gate*     (See  Dams,  Movable, 

and  Hydraulic  gates.) 
Blattlng^.    (See  Mud  lumps,  Bock  re- 
moval, Snags,  Wrecks.) 
Boats.    (See  Vessels.) 
Borinrs.    (See  Surveys.) 
Bowlders.  ( See  also  Shore  protection. ) 
Protection  against  scour  by  natural  de- 
posit of,  '71, 884;  '72,  896;  '74, 
ii,  276. 
Bemovalof,  in  Taunton  Biver,  '70,  466; 
'74^  ii,  222, 

1  KN 


Brass*  Bate  of  expansion  of,  '71,  1006; 
'72.  1046. 

Breakivaters* 

(See  also  Piers  and  Harboraof  Befuge.) 

1.  General  cansideraihns,  2.  Dimennonsoff 
alphabetically  arranged,  3.  ConstnusHon 
of,    4.  Cost  of. 

1.  General  considerations. 

Breakuraters*  General  facts  concern- 
ing, '67,  516;  '75,  ii,  422. 

Efficiency  of  low,  '75,  i,  277. 

For  covering  entrance  to  harbors,  '74, 
i,  235. 

2.   DOiENSIONS. 

Cross-section  of,  considered,  '70,  196, 
488;  '72,  170;  '73,  884,  1123; 
•74,  i,  261. 

Dimensiona  at  Block  Island,  '72,  821, 
824*  '74  ii  242. 

—  Buffalo,  ir.  Y.'  '^8,  232:  '78,  1269. 

—  Burlington,  Vt.,  '68^  296. 

—  Cherbourg,  '73,  1124. 

—  Chicago,  lU.,  '78,  1184. 

—  Cleveland,  Ohio,  '74,  i,  234;  '75,  i, 

303,  310;  '78,  1262. 

—  Delaware,  '70,  422. 

—  Dover,  '73,  1126. 

—  Gloucester,  Mass.,  '71,  871,  873. 

—  Harbor  of  Befuge,  Lake  Huron,  '73^ 

293,  295,  296. 

—  Holyhead,  '73,  1126. 

—  Hyannis,  Mass.,  '70,  460;  '71,  895; 

'72,  952;  '73,  948. 
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BreaJkiraters— Continued . 
Dimensions  at  Oswego,  N.  Y.,  '74,  i,  265; 
'75  i  346. 

—  Plymouth,  Eng!,  '67,  516;  '73,  884. 

—  Portland,  Me.,  '66,  iv,  39,  185. 

—  Saco  River,  Me.,   '66^  iv,  189;  '72, 

936. 

—  Westport,  R.  I.,  '71,  802. 

—  Wilmington,  Cal.,  '72,  1007. 

—  proposed  at  Barnstable  Bay,  '70,  488. 

Bridgeport,  Conn.,  '71,  793. 

Cape  Cod,  '70,  488,  489, 

Cape  Foul  weather,  Cal.,  '79, 1798, 

1801. 

Crescent  City,  Cal.,  '67,  516,  518. 

Mont<»rey  Harbor,  Cal,  '75,  ii,  708. 

New  Haven,  '75,  ii,  251. 

Newport,  '71,  782. 

Pacilic  coast,  '77,  1051. 

Point  Sal,  Cal.,  '68,  888. 

P*»rt  Jefferson  Harbor,,  '71,  809. 

Port  Orford,  Oreg.,  '73, 1123;  '79, 

1804. 
San     Buenaventura,     Cal.,     '79, 

1771. 

San  Luis  Obispo,  Cal.,  '79,  1767. 

Santa  Cruz,  Cal.,  '71,  918. 

Southport  Harbor,  '71,  824;  '79, 

355. 
Stonington  Harbor,  '72,  918,  920 ; 

•74,  ii,  246;  '75,  ii,  247;   '79, 

328 
Trinidad,  Cal.,  '73,  1147. 

3.  Construction. 

Slopes  of,  '66,  i,  40;  '67,  518;  '70,  488; 
'71,  827;  '72,  168;  '73,  884, 
1124 ;  '74,  ii,  180, 181,  242;  '76, 
ii,  59(5,  598 ;  '79.  295, 1767. 

Stone,  dimensions  of,  used  in,  '67,  516; 
'70,  452;  '71, 741 ;  '72,  166,  918; 
•73,  884,  948 ;  '79,  1767. 

—  'Urtifioiul  blocks  ofj  used  in,  '67,  516; 

•70,  457;  '73,  1125.  (See  Con- 
crete.) 

failure  of,  at  Cherbourg,  '67,  516. 

Mooring  rings  at,  '73,  294;  '74,  i,  210. 

.Protection  from  ice  by  iron  Scathing, 
'73,  294,296;  '74,  i,  210;  ii,  135, 
228 ;  '75,  i,  320. 

<Of  piles,  on  Rio  Grande,  Texas,  '78, 
619. 

JFoundations  for.  at  Buffalo,  '73,  353; 
^75.  i,  57,  :505;  '78,  1269. 

—  Cleveland,  Ohio,  '75,  i,  306,  309. 

—  settlorae^if.  of,  at  Wilmington,  Cal., 

'70,  990. 

4.  Cost. 

Cost  of,  at  Buffalo,  '75,  i,  306. 

—  Clurbourg,  '72,  754. 

—  Cleveland,  '7Si,  i,  303. 

—  Delaware,  '71,  6a5;  '72,  754. 

—  Dover,  '68,  888;  '72,  754. 

— Harbor  of  Refuge,  Lake  Huron,  '73, 
'294'  '77  927. 

—  Plymouth,  -67,  616;  '68,  8^;   '72, 

754. 

—  Portland,  '69,  447;  '72,  754. 


1.  General  consideratione.  2.  IHera,  3. 
Spans,  4.  Draws,  5.  ClasatsSy  as  Arch, 
Militaryf  etc,  6.  SpetMl  bridges,  alpha- 
betioaUif  arranged. 

1.  General  considerations. 

Bridg'es  over  navigable  rivers,  general 
consideration  of,  *68»  50,  315, 
316,  385;  '70,  67,  261 ;  '71,  61, 
397,  431;  '7i2,  440;  '74,  i.  583, 
6-36:  '75,  ii,  677;  '76,  i,  92,  ii, 
260,  298,  299,  306;  '77,  817;  '78; 
110,  721,  891,  1088,  1054,  1058, 
1078 ;  '79,  1461. 

Proper  location  of,  '68^  316;  '70,  230. 

Obstruction  to  navigation,  '68,  717, 
822;  '69,  306 ;  '71,  407, 411,  414, 
429,  713;  '76,  ii,  306;  '77,  640; 
'78,  1038,  1054. 

Height  required    for  navigation,   '69, 
395,  401 ;    '74,  i,  603,    627,  641, 
648,  ii,  654 ;  '75,  ii,  681 ;  '76,  ii, 
302;  '78,  907,  928,  934,  1054. 

Legislation  concerning,  '69;  309;  '71, 
219,  426,  435,  455;  '72,  404, 
440 ;  '73,  561,  570. 

Foundations,  depth  to  bed-rock  on  Mis- 
sissippi River,  '78,  918,  1059. 
(See  Foundations.) 

Reqnirements  of,  to  guard  against  raii- 
road  accidents,  '78,  8:M. 

Grades^  effect  on  bridges,  '79, 1461. 

Vibration,  effect  on  iron,  '75,  ii,  690; 
•77,  1099,  1102. 

Decay  produced  oy  use  of  oak  wedges, 
'78,  984. 

Sheer  booms  at,  considered,  '75,  ii,  683; 
'77,  817;  '78,  710,  972,  982,986, 
990,  1002,  1005,  1009,  1018. 

Signals  and  lights  at,  '73,  415;  '78^ 
723. 

Loads  on,  '69, 195:  '70,  245,  251,  263; 
'72,286,291;  '77,  1099. 

2.  Piers. 

Piers  should  be  parallel  to  current,  '68, 
381;  '69,  196. 

—  percentage  of  cross-section  occupied 

by,  in  Ohio  River,  '71,  403, 410, 
413,  416,  421,  433,  443. 

—  obstruction  to  tides  by,  '68^  717;  '69, 

383;  '74,  ii,  156,234. 

—  action  of,  in  cloblog  rivers  with  ice, 

'71,  716. 

—  effect  on  timber  rafts,  '77,  820 ;  *78, 

931. 

—  objection   to   riprap   about,  '75,  ih 

687. 

—  sheer  booms  at,  '75.  ii,  683;  '77,  817; 

'78,  710, 972,  982,  983,  990, 1002, 
1005,  1009,  1018. 

3.  Spans. 

a^Sf  limit  of  practical,  '71,  432;  '78^ 
905,  1019,  1069. 
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MHdjge^— Continued, 
Amm,  leDffthof,  at  Yarioiw  bridges,  '69, 

197;    '70,  231;   '72,  2fe;    '78, 

905,  1019,  1020. 1046;  1062, 1069. 

(See  also  list  of  Special  Bridges, 

nnder  No.  6  below.) 
required  to  pass  rafts,  '77,  820; 

'78.931. 

—  of  arched  truss,  '75,  ii,  680. 

—  weight  of  material  in,  '72,  294. 

4.  Draws. 

Dram,  location  of,  '70,  230,  245;  '72, 
289. 

—  eptoif  proper  width  of,  '68,  383. 
over  rivers  in  Chicago,  '74,  i,  585. 

—  weight  of,  '70,  245. 

'-  number  of  times  opened  in  Ghioago, 
'74,  i,  601,  607,  617. 

—  of  pontoons, '74,  i.  681.  (See  Pontoon 

Bridges,  nnder  No.  5  below.) 

—  details  of^  at  Rock  Island  Bridge, 

•70,  245; '72,  289,  293. 

—  operation  of,  at  Kock  Island  Bridge, 

'72,  289,  294. 

—  novel  plan  proposed  at  Philadelphia, 

'71,  710. 
-signals  at,  '73,  415;  '78,  723. 

—  manner  of  passing,  adopted  by  coal 

fleets,  '76,  ii,  303. 

—  height  of.     (See  Height  of  Bridges 

nnder  No.  1  above.) 

5.  Different  classes. 

Ank,  stobility  of,  P.  P.  No.  7,  C.  E. 

—  trass,  disadvantages  of,  '74,  i,  641, 

652,  661;    '75,  ii,   680;  '76,  i, 
334;  '77,  1102. 
large  span  of,  '75,  ii,  680. 

—  tabular,  strains  on,  '75,  ii,  680;  '77, 

1099,  1102. 

objections  to,  '75,  ii,  680. 

Military,  P.  P.  No.  4^  C.  E. 
Wa^€mj  width  of  vanons,  '70,  245. 

—  description  of,  bnilt  by  wagon  train, 

•77,  1354. 

—  effect  of  combining    with  railroad 

bridge,  '70,  244,  261. 
Suspension,  considered,  '69,  'JQS]   '71, 

218,  405,    425,  4;^  446;    '78, 

1075. 
Pontoon,  considered,  '74,  i,  681;  '76, 

ii,  309, 682;  '78,  981. 

6.  Special,  bridges. 

DeaeHpfum  o/Anacostia,  '75,  ii,  8^7. 

—  Aqueduct,  over  Potomac,  '76,  i,333. 

—  Bellaire  BaOroad,  '71,  408,  425. 

—  Barlin|rtx>n  Railroad,  '78,  1003. 
-Cabin River,  D.  C,  '77,  1095. 

—  Carondelet,  '75,  il,  680. 

—  Cincinnati  Soothem  Railroad,  '76^ 

ii,299. 
-Clinten  Railroad,  '75,  U,  682;   '78, 
988,  1053. 

—  Covington  and  Cincinnati,  '71,  414, 

425. 

—  Dubuque'  Railroad.  '78,  984. 

and   Dnnleit'h  Pontoon,    '76,  ii, 

309. 


Bridg^es —Continued. 
Descriptian  o/East  River,  '69,  395. 

—  Genesee  River,  N.  Y.,  '74,  i.  585. 

—  Qlasgow,   over  Missouri   River   at, 

'78,  896. 

—  Great  Rigolets,  La.,  '70,  63,  377. 

—  Hannibal  Raibroad,  '78,  1016. 
--  Hastings  RaUroad,  '78,  968. 

—  Kansas  City.  '69,  304. 

—  Keokuk  Railroad,  '78,  1007. 

—  La  Crosse,  '73,  553,  557,  563;   '78, 

721  976. 

—  Little  Rock, ''73,  591. 

—  Louisiana  JEUdlroad,  '73,  577;   '78, 

1019. 

—  Louisville,  '71,  419,  425. 

—  Nebraska  City,  '73,  586. 

—  Newport  and   Cincinnati,  '71,  414, 

425,  432,  440,  446. 
j      — Niagara,  suspension,  '71,  218;  '78, 
,  1075. 

—  Ohio    River,    suspension,    '71,  405, 
425;  '79,  1463. 

—  Paducah,  '71,  424,  425. 

—  Parkersbur^h,  '71,  411,  425. 

—  Philadelphia  and  Camden,  '71,  81, 
709. 

—  Pittsburgh,  over  Allegheny  at,  '75, 
ii,  684. 

—  Prairie  Du  Chien  pontoon  railroad, 
'78.  981 

—  Qnincy  Railroad,  '78,  1011. 

—  Rock  Creek,  D.  C.,  '77,  1094. 

—  Book  Island,  '69,  195;  '70,  263;  '72, 
286,  293; '78,  991,  1033. 

plans  suggested,  '69, 195;  '70,  245, 

258,262;  '71,  30L 
spans  of,  '69,  197;  '70,  231,  258; 

•71,  301 J  '72,  287. 

piers,  details  of,  '69,  195. 

trusses,  dimension   of,    '69,  193; 

'70,  245,  262;  '72,  286. 
loads  on,   '69,   195;    '70,   251, 

263;'72,  286,  291. 
iron  work,  s^ngth  of,  '72,  286, 

291. 
draw/detaibi  of,   '70,  245;   »72, 

289,  293. 
span,    signal-lights    on,    '73, 

415;  '78,723. 

—  St.  Joseph  Harbor,  '76^  ii,  316. 

—  St.  Louis,  '78,  1025,  1058,  1077. 
requirements  of,  '74,  i,  637,  681. 

—  St.  Paul  highway,  '78,  963,  966, 1079. 

—  Stenbenville,  '68,  380;  '71,  399,  425, 
435. 

—  Stniwator,  Minn.,  '76,  ii,  313. 
--  Thames,  '75,  ii,  228. 

—  Wheeling,  suspension,  '71,  405,  425. 

—  Willamette  River,  '73,  593. 

—  Winona  Railroad,  '78,  971. 

—  plans   proposed   at    Detroit  River, 
'74,  I,  600,  602,  628. 

requirements  of,  '74,  i,  603.  627. 

tunnels    compared   with,   ^74,   i, 

603,  620. 
Bronrnlovr-vireedy  use  of,  to  arrest 

sand,  '77,  500;   '78,  040,  654; 

•79,  1014,  1054, 1058, 1061,  1070, 

1077,  1088. 
Cost  per  lineal  foot,  '79,  1058,  1062. 
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Bnmot   taydraullc    gates.     (See 
Dams,  movable.) 

Bmsli*  (See  also  Dams,  Dikes,  Jetties, 
Gabionades,  Pieis,  Shore  pro- 
tection.) 
MaU,  construction  of,  '77|  484:  '78,  658: 
•79,  737,  977,  981,  1030,  1032, 
1052, 1057, 1061, 1063, 1068, 1074, 
1078  1060 

—  in  crib  foundations,  '67, 106 ;  '68, 121 ; 

'69  99. 

—  failure  of,  '69,  99. 

—  use  of,  in  river  improvements,  '72, 

144;  '76,  i,  574,  641,  653,  678, 
ii,  404,  619;  '77.  484;  '78,  624, 
640,  654;  '79,  737,  977,  1030, 
1052,  1061,  1074,  1080. 

—  large  size  of,  used  on  the  Mississippi 

River,  '76,  i,  641 ;  '79,  978,  981. 

—  use  of,  in  connection  with  gabions, 

•76,i,  574; '79,911. 

—  use  of,  to  render  pile-piers  sand-tight, 

•78,  1211. 

—  cost  of,  '78,  641,  660. 
Groins,  use  of,  '74,  ii,  323. 

Use  of,  in  jetties,  '73,  444,  448;  '74,  i, 
336;  '75,  i,  219;  '76,  i,  189,  ii, 
403'  '79  732. 

—  in  pile- piers,  *'66^*iv,  105;  '73,  201; 

'75,  i,  193. 

Revetment  of,  at  Black  Lake  Harbor, 
Mich.,  '77,  914. 

Ropes,  use  of,  to  improve  rivers.  (See 
Brownlow- weed. ) 

Revetment  filled  with,  for  shore  pro- 
tection, '77,  475. 

Wattling  on  sides  of  cut  to  retain 
slope,  *72,  709. 

Fascines,  construction  of,  '76,  ii,  404. 

—  use  of,  '71,  825;  '77,  989. 

—  placed  on  end  at  Wilmington,  Cal., 

•77,  989. 

Canals. 

I.  Descripiiana  of,  alphahetioally  arranged, 
2.  DimenHona,  3.  Constructions,  as  prism, 
tunnels,  locks,  etc,  4.  Water  supply. 
5.  Boats,  6.  Lockage.  7.  Towing,  8.  TolU, 
transportation,  and  maintenancf-. 

1.  Descriptions. 
Canals. 

Description  of  Albemarle  and  Chesa- 
peake, '76,  i,  424. 

—  Bayou  St.  John  to  Ship  Island,  '71, 

66,524. 

—  Cape  Cod,  across   the   isthmus  of, 

'70,  447,  492. 

—  Chesapeake  and  Ohio,  '74,  i,  493;  '75, 

i,769;'76,ii,  73. 

—  Des  Moines  Rapids,  '67, 281. 323 ;  '68, 

385;  '69,  219;  '70,  295;  '76^  i, 
657;  '77,  537;  '78,  734,  745. 

—  Dismal  Swamp,  '76,  i,  392. 

—  Etowah  to  Ocmulgee  Rivers,  '71, 64: 

'72.  60,  526. 

—  Erie,  '75,  ii,  535. 

—  Flonda,  across  peninsula  of,  '76^  i, 

508. 

—  Hennepin  to  Rock  Island,  '70, 32;  '71, 

57,  302. 


Caniils — Continued. 
DeseripUon  of  Illinois  and  Lake  Mich- 
igan, '68,  454. 

—  James  River  and  Kanawha,  '73,  624, 

634,  650;  '74,  ii,  86,  110. 

—  Lakes  Erie  to  Ontario,  '68^  271. 

—  Louisville  and  Portland,  '75,  1,  773, 

774;  '76^  i,  749;  '78,  772,  776> 
780. 

—  Mame-Rhine,  '76^  ii,  61,  97. 

—  Mississippi  to  Rio  Qrande    Riven, 

'75,  ii,  876. 

—  Muscle  Shoals,  '78,  756. 

—  Niagara  Falls,  around, '68,  47,  271. 

—  North  Sea,  Holhmd,  F.  P.  No.  22, 

C.  E. 

—  Potomac  River,  '74,  i,  494. 

—  St.  Mary's  Falls,  '67, 225 :  '71, 42, 161 ; 

'72,  39, 195;  '73,  40,  28ff5  '74^  i, 
45,  196;  '75,  i,  50,  226;  '76^  i, 
103,  ii,  523;  '77,  109,  921;  '7^ 
124,  1217,  1218. 

—  St.  Clair  Flats,  '66^  iv,  47. 

—  Sturgeon  Bay,  ship,  '72,  171;  '76^  ii, 

344 ;  '77,  857. 

—  Suez,  '74,  i,  796,  818. 

—  Tennessee  to  Coosa  Rivers,  '71,  61 ; 

'72,  60,  520. 

—  Wisconsin  River,  '76^  ii,  291. 
Length  of,  in  United  States,  '69,  546. 

2.  Dimensions. 

DimensUms  of,  ship,  '68,  278;  '74,  i,  817; 
'75  1  409. 

—  various,  '68,  272;  '69,  535,  539,  546; 

'73,  221. 

—  required  for  steamboats,  '75,  i,  409. 

—  Champlain,  '75,  ii,  542. 

—  Cumberland  and  Ohio,  '74,  i,  498, 504, 

537. 

—  Des  Moines  Rapids,  '72,  327. 

—  Erie,  '75,  ii,  536,  549. 

—  Illinois  and  Michigan,  '68^  454. 

—  James  River  and  Kanawha,  '71,  696, 

651. 

—  Louisville  and  Portland,  '68^   590, 

553. 

—  Mame-Rhine,  '76^  ii,  64, 97. 

—  Muscle  Shoals,  '72,  498. 

—  North  Sea,  Holland.  '74,  i,  786. 

—  Ohio  River,  '68,  529,  530. 

—  Suez,  '71,  187. 

—  St.  Mary's  ship,  '70,  162. 

—  St.  Mary's  Falls,  '71,  163. 

—  Welland,  '75,  ii,  540. 

—  proposed  for  Cape  Cod,  '70,  484,  492. 
Cascades  of  Columbia  River,  '77, 

1047;  '78,  1333;  '79.  1843,  1849. 

Champlain  ship,  '75,  ii,  586. 

Connecticut  River,  '72,  848;  '73^ 

1008;  '78,278,294. 

—  —  Delaware  and  Chesapeake  Bays, 

between,  '79,  588. 

Florida  ship.  '77,  388. 

Fort  St.  Philip,  Mississippi  River, 

•74,  i,  825,  82^5,  827. 

Fox  and  Wisconsin  Rivers,'72, 136. 

Illinois  River,  '68,  440. 

Lake  Michigan  and  Illinois  River, 

'68,  443. 
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CmnalA— Continued. 

DimeM»ion8  of— 

—jpropoaed  far  Lake  Michigan  and  Wa- 
bash River^  '76^  ii,  455. 

Mississippi  Biver,  month  ofl  '74, 

i,  786,  821,  825,  827;  '75,  i,  950, 
961. 

Niagara  Falls,  '68^  272. 

Sauk  Rapids,  '75,  ii,  450. 

Tennessee  River,  '68,  558,  573. 

Tennessee  and  Coosa  Rivers,  '72, 

520. 

Toledo,  '69,  121. 

Trans-Allegheny  route,  '79,  1389. 

3.  Constructions. 

Section,  general  description  of,  '74,  i, 
5:i4,  817. 

—  relation  between,  and  dimensions  of 

boate,  '74,  i,  534,  535,  ii,  118. 
Slope  of  surface,  '70, 483,  '73, 1007:  '78, 
294. 

—  bottom,  '67,  324;  '68,  444;  '69,  537; 

'72,  326. 
Banks,  construction  of,  '75,  i,  456;  '76, 
u,  74:  '78,  295. 

—  method   or   rendering    water-tight, 

'75,  i,  456;  '76^  i,  660;  ii,  74; 
'78.  295  1^25. 

—  protection  of, ''70,  485;  '74,  i,  534, 786, 

'76,  ii,  542;  '78,  295. 
Drifting  sands,  effect  of,  on  Suez,  '74, 

i,796. 
Inclined  planes,  description  of,  '74,  i, 

498,  550,  552,  555;  '75,  i,  770, 

879;  '76,  ii,  82,  100;  '77,  682. 
TmuieU,  list  of  celebrated,  '76,  ii,  81. 

—  on,  discussed,  '76^  ii,  79, 124;  '77, 685. 

—  objections  to,  '77,  690. 

—  velocity  of  boats  through,  '77,  685, 

700.     (See     Towing,     No.     7, 

belo^p  I 
Concrete,  use  of,  in,  '74,  i,  786,  820;  '75, 

i,  469,  904;  ii,  621,  623;  '76^  ii, 

74.    (See  also  Cement.) 
Locks,  deicr^iUm  of  Bishop'8,'69, 65, 529. 

—  Columbia  River  Cascades,  '78,  1334, 

13S^ 

—  Des  Moines  Rapids,  '69,  225;  '70,  297, 

299;  '71,267,284;  '72,  315;  '77, 
i,537. 

—  DonaldsonviUe,  '75,  i,  887. 

—  Erie,  '75,  ii,  536. 

—  Fox  and  Wisconsin  Rivers,  '68^  355, 

'73,5^21,224;  '75,  i, --^20. 

—  Illinois  River,  '68^  390,  440;  '69,  218; 

'75,  i,  468. 

—  LouisvUle  and  Portland,  '66,  iv,  317 ; 

'68,  529 ;  '72,  453 ;  '78,  780. 

—  Niaffara,  '68,  278. 

~  Richmond  ship  lock,  '71, 654. 

—  St.  Marv's  Falls,  '71, 1G5;  »77,  922. 
-Tennessee  River,  '68,  5(»,  573;  '72, 

499;  '77,581;  '78,756. 
--prcpOHd  for  Bayou  Manchac,    '68, 

489. 
Central    Transportation    Route, 

'77,  733, 739. 
Connecticut     River,    '73,     1009; 

•78,  294. 
Elk  River,  '76^  ii,  169. 


Canalft— Continued. 
LockSf  description  of— 

—  proposed  for  Kanawha  River,   '73, 

509;  '75,  ii,  91,  95;  '76,  ii,  158, 

164;    '77,    299,   302,   687,   698, 

746;  '79,547. 
Meekers  Island,  Mississippi  River, 

'74  i  287 

Minnesota  River,  '75,  i,  362,  423. 

Mississippi  River,  mouth  of,  '74, 

i,  786,  816,  825. 
Monongahela    River,    '72,    414; 

'73,  503,  504. 
Ohio  River,  '68,  2.'>9,  553 ;  '74,  i, 

408;  '75,  ii,  614;  '78,^0:5. 

Ouachita  River,  '72,  36d. 

Wisconsin  River,  '76,  ii,  291. 

Youghiogheny  River,  '74,  i,  562. 

—  inclined  planes  compared  with,  '74, 

i,  498,  350,  552.  555 ;  '75,  i,  770, 
879;  '76,  ii,  82, 100 ;  '77, 082. 

—  cost  of  Des  Moines  Rapids,  '68,  399, 

420 ;  '73,  418,  420. 
Kanawha  River,  '76,  ii,  155;  '77, 

298. 

Louisville  and  Portland,  '78,  780. 

Tennessee  River,  '77,  586. 

valuable  estimate  for,  '75,  ii,  GIG ; 

•76,  ii,  18. 

—  walls,   formula  for,  '75,  i,  807,  887, 

904,913;  '77,711. 

of  concrete,  '74,  i,  786,  820 ;  '75, 

i,  904,  ii,  623. 

—  leakage    at.    (See     Water   Supi)ly. 

No.  4,  below.) 
prevented  by  canvas,  '73,  287. 

—  lockage,   time  required  for,  '74,   i, 

495  505  538. 

—  foundation  for,  '74,  i,  830,  873;  '75,  i, 

469,  888,  ii,  621,  623 ;'  7^,  i:i[)\ 
1370. 

—  sediment  in,  '76,  i,  759;  '77,  611,  61?^, 

'78,  743,  781,  787;  '79,  1294. 

—  points  determining  the  location  oi\ 

'69,  252. 

—  handling  stone  at,  by  steam,  '74,  i, 

164;  '76,  i,  661. 

—  lifts  of  ten  feet  most  advantageous, 

'76,  ii,  131. 

—  necessity  of  movable  dam  at  head  of, 

•78,  804. 

—  filling  of,  •  75,  i,  735, 742.    ( See  Water 

Supply,  No.  4,  below.) 

—  dimensions  of,  required  in    connec- 

tion with  movable  dams,   '75, 
i,  615 ;  '78,  804. 

various,  '68,  273;  '69,  535;   '72, 

452,  460;  '73,  221 ;  '78,  804. 

—  dimensions  of.    (See  Description  and 

Dimensions  of  Canals,  Nob.   I 
and  2,  above.  ^ 

—  Gates,  strains  on,  discussed,  '72,  452, 

460;  '75,  i,  910;  '78,  734,  742, 

1338. 
description  of  largest   in  United 

States, '72, 452, 460;  '78,804. 
Brunot's,  '74,  i,  407,  475;  '75, 

ii,608. 

Columbia  Cascades,  '78,  1334. 

Des  Moines  Rapids,   '70,  299 ; 

'76,1,663;  '78,736, 
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C  anals — Continued. 
Locks — 

—  gates — 

description  of,  <m  Fox  River,  '76^  ii, 

416. 
Louisville  and  Portland,  '72, 

462, 460;  '77,  610,  922  ;  '78,  780. 

plan  for,  in  wide  locks,  '78,  804. 

of  iron,  *74,  i,  787. 

combination  valve  for,  '76,  ii,  416. 

novel  design  for,  *74,  i,  787,  819; 

'77,  581 ;  '78,  804. 
' moving  transversally  to  look,  '78, 

804. 
. method  of  hanging,  '76^  ii,  416 ; 

•77,  618. 
of  attaching   mitre    siU,    '72, 

460;  '78,736.743. 
preservation    of   timber  of,    '75, 

i,  458 ;  '78,  780. 
operation  o/,   by  machinery,   '75, 

i,  782;  '76,  i,  664;  '77,  539,  540, 

618,   734;    '78,    741,  773,  804; 

'79,  1152,  115.5,  1284,  1294. 
obstructed  by  sediment,  '76,  i, 

759  ;  '77,  611,  618;  '78,  743,  781, 

787 ;  '79,  1294. 

by  weeds,  '78,  741. 

failure  of,  '72,  444,  453,  460;  '77, 

618. 
failure  of  mitre  sills  at,  '72,  452, 

460;  '78,734,736,742. 

4.  Water  supply. 

Water  supply  for,  '71,  639;  '72, 515,  521, 
530;  '73,  831,  1008;  '74,  i,  495, 
504,  507,  520,  523,  538,  ii,  95, 
112;  '75,  i,  411,  ii,  545,547,552, 
566,  591 ;  '76,  i,  406,  519,  525, 
U,  61,  97 ;  '77,  389,  704,  755,756, 
770,  798;  '78,293;  '79,  1391. 

—  evaporation,  '71,  306,  639;  '72,  515, 

521;  '73,  1008;  '74,  i,  505,507, 
520, 523,  ii,  95 ;  '75,  ii,  547, 566 ; 
•76,  i,  519,  526,528,  ii,  97 ;  '77, 
386,  704,  707,  756;  '78,  293. 

—  titration, '71,  639;  '73,  1008;  '74,  i, 

95,  505,  507,  520,  523,  ii,  95 ;  '76, 
i,  519,  526,  534,  ii,  67,  97;  '77, 
386, 704, 707 ;  '78,  293. 

—  leakage  at  locks,  '71,   306 ;  '74,  ii, 

95;  '76^  i,528;  '77,  389,  704, 
707,756;  '78,  293;  '79,  1540. 

—  lockage,   '73,  1008 ;  '76,  i,  519,  526, 

529;  '77,  704,  707,  724,756,  770; 
'78,  293. 

—  economy  of  feeding,  '76,  ii,  62. 

—  rainfall  collectible  for,  '76,  i,  633. 

—  derived  by  pumjiing,  '76^  i,  406. 

from  reservoirs  at  locks,  '76,  i,  407. 

pools,  '69,  535. 

—  flow  of,  in  canals.    (SeeHydranlics.) 
effect  of  grass  on,  '73,  1008;  '78, 

294. 

5.  Boats. 

Boats,  proper  dimensions  of,  '74,  i,  534, 
535,  ii,  118. 

—  dimensions  of,  on  various  canals,  '73, 

221. 
Erie,  '75,  ii,  536. 


CfUialB—Continued. 
Boats— 

—  dimensions  of,  on   Chesapeake    and 

Ohio,  '74,  i,  5.85. 

—  relation  between  length  and  breadth 

of,  '74,  i,  534,  636. 

—  effect  of,  in  tunnels,  '76,  ii,  80. 

—  See  Towing,  No.  7,  below. 

6.  Lockage. 

Lockage,  time  required  fo^  '74,  i,  535 ; 
-   '78,  738.  (See  Locks,  under  "No. 
3,  above,  and  Water  Supply, 
No.  4,  above.) 

—  amount  of,  on    various,   in  United 

States,  '68,  546. 

—  equation  of,  to  level  line,  '74,  i,  536, 

556,558;  '78,738. 

7.  Towing. 

Towing.    (See  also  Tunnels,  undfir  No. 
3,  above.) 

—  formula   for    resistance  of   moving 

boat«,  '78,383,5.32. 

—  resistance  of  moving  boats,   '74,  1, 

534 ;  '77,  689,  ^. 

—  experiments  with  various  methods  of, 

'77,  690,  695,  700. 

—  applicatiou  of  steam  power  for,  '69, 

536 ;  '73,  833 ;  '74,  i,  498,  ii,  90, 
101 ;  '75,  ii,  537 ;  '77,  688,  090, 
694, 703 ;  '79,  1251. 

—  Belgian  system  of  '77,  595. 

—  by  submerged  cable,  '77, 691, 695, 700. 

—  by  locomotives,  '79,  1^1. 

—  effective  power  of  horses  in,  '77,  688, 

690,692. 

—  with  two  tow-paths,  '72,  712. 

—  experiments  o^  throufrh  tunnels,  '74, 

i,  513,  ii,  90 ;  '77,  686,  692,  694, 
700. 

—  rate  of,  on  Erie,  '74,  i,  535 ;  '75,  ii, 

537. 

—  effect  of  small  section  on,  '76,  ii,  79. 

8.  Tolls,  Transportation,  and  Main- 
tenance. 

Tolls  on  Louisville  and  Portland,  '72, 
449;  '73,  538;  '76,  i,  761,  767; 
'77,613,616,619.640,649;  '7^ 
774,  782,  785.  787;  '79,  1286, 
1289,  1291,  1297. 

—  Connecticut  River  Falls,  '78,  274. 
Cost  of  maintenance  of,  '74,  i,  832,  874. 

—  various,  '73,  223;  '75,  i,365. 

—  Erie,  '73,  223;  '75,  ii.538. 

Rules  and  regulations  for  use  of,  '75, 
i,784;  '76^  1,756,765;  '77,608: 
•78,  745. 

Cost  of  transportation  by,  '69,  541; 
'71,630,639,644,646;  '73,  221, 
833;  '74,  ii,  111;  '75,  ii,  555; 
'78,  784. 

Transportation  capacity  of  Albemarle 
and  Chesapeake,  '76, 1, 424. 

—  Erie,  '71,  646 ;  '74,  i,  512,  ii,  110,  118, 

123;  '7&i,424. 
Compared  with  slack-watcvr  navigation, 
'74,  ii,  97, 119;  '75,1,365. 
Canes.    Use  of,  for  mats,  '79,  876,  932. 
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Ceflienty  Hydraulic^ 

P.  P.  No.  9.  C.  E. 

Tests  of,  '69^  19;  '75»  i,458;  '77,  583. 

8aperior  quality  of  Utica,  *7€^  i,663. 

Failare  of  St.  Louis,  '75,  i,  458. 

Experimenta  proposed,  '69, 19. 

Sock  formatioii  of,  at  Elk  Biver,  '76^ 
ii,  176;  '79,1417. 

Hydraulic  lime,  existence  o£  at  Los  An- 
geles, Cal.,  '69,  489. 

Concrete,  natural  formation  of,  '68,  G84. 

—  Beton  agglomer^,  P.  P.  No.  19,  C.  E. 

—  proportions  of,  '68^   513;   '70,  298; 

'7%,  i,  277,  ii,  399;   '77,  1068; 
'79,  808. 

—  details  of  manufactoie,  '76^  ii,  75. 

—  nae  of,  in  breakwaters,  *67, 516;  '70, 

457;    '73,  871;   '73,  1125;  '79, 
258,  179a 
for  bridge  pier^  '67,  225. 

—  -r-  for  dike  at  Falls  of  St.  Anthony, 

•74,  i,  277;  '75,  i,  356;  '76,  i, 

700;  '77,564;  '79,  1164. 
in  jetties,  '66^  ii,  36 ;  '68. 500, 512 ; 

'71,545;  '79,806,926. 

in  lake  piers,  '67,  225. 

in  canals,  to  render  water-tight, 

•76,  ii,  74. 
in  canal  lock  foundations,  '75,  i, 

469,  a,  621,  623. 
thickness  under  floor  of,  '75,  ii, 

623. 
proposed  for  walls  of,  '74,  i.  786, 

820;  '75,  i,  904,  957^  ii,  623. 

—  llod»,  proportion  of  mixture,  '68, 

513.    (See  also  Concrete,  pro- 
portions of.) 

use  of  in  breakwaters,  '67,'  516 ; 

•70,  457;  '73,  1125;    '79,  258, 
1798. 

at  Galveston,  Texas^  '68,  500,  512  S 

•71,530. 

failure  of,  at  Cherbourg,  '67,  516. 

Chisel-boaUu    (See  Rock  Kemoyal. ) 
Chutes,  navigable,  proposed  on  Ohio 
River,    '72,    403.      (See    also 

Sluices^ 

—  proposed  on  White  River,  '72,  375. 
Coal.    Deponts,  Appalachian,  '77,  306. 

—  Cuivre  River,  '72,  392,  393. 

—  Cumberland  River,  '71,  481. 

—  Elk  River,  '76^  ii,  171. 

—  Kanawha  River,  '77,  306. 

—  Honougahela  River,  '76,  ii,  132. 

—  Salisbury  River,  '74,  i,  545. 

—  Somerset  River,  '74,  i,  545. 

—  Warrior  River,  '75,  ii,  23. 
-West  Virginia,  '74,  ii,  104. 
Analysis  of  Kanawha,   '77,  314;   '79, 

1401,  1427. 
Valae  of  various,  for  steam  purposes, 

'75,  ii,  139. 
Transportation  of,  on  Ohio  River,  by 

fleets,  '77,  639,  648,  654. 
Cofler-dfun*    (See  Rock  excavation.) 
Construction  of,  '75,  ii,  623. 
Proper  dimensions  of,  '68,  426;  '69,  249. 
Proper  filling  for,  '69,  249. 
Puddle-walls,  thickness  of,  '68^  426. 
Disadvantages  of  rapid  pumping  in, 

•68^426. 


CofTer-dam — Continued. 
Use  of  centrifugal  pump  in  emptying, 

'68^422. 
Description  of  ooffer-dams  at — 

—  Blossom  Rock,  '69, 488, 493 ;  '71, 926. 
wrought   iron   proposed   for,  at, 

'69,  491. 

—  Des  Moines  Rapids,  '69,  225 ;  '76^  i, 

657,660. 
area  inclosed,  '76,  i,  660. 

—  Great  Kanawha,  '78,  468. 

—  Hell  Gate,  '70,  434. 

—  Kanawha  River,  '77,  299. 

construction  of,  on,  '77,  301,  302. 

-—Mock  Island  Bapids,  '67,   295;    '68^ 

421,  437 ;  '69, 238, 249;  '72, 330 ; 

•77,  543. 

method  of  putting  in,  '69,  248. 

large  size  of,  at,  '68, 421 ;  '69, 243. 

removal  of,  at,  '71,  300. 

failure  of,  at,  '69,  242. 

ratio    between     excavation    and 

length  of  coffer-dam,  '74,  i,  312. 

cost  of,  at,  '69, 240,  243. 

ContriiCtSy  unfavorable  action  of  laws 

reguhiting,  '67,  56,  97,  150, 168, 

183,  268,  377,  394,  416,  423,  431. 
Compared    with    hired    labor.      (See 

Labor. ) 
Concrete.    (See  Cement.) 
Copper*    (See  Mines.) 

Method  of  reducing  ores,  '75,  ii,  135. 
Corporate    urork.     (See  Table  at 

end  of  Topical  Index.) 
Expenditure  for,  by  city  of  Glasgow, 

Scotland,  '74,  ii,43. 

Cost  of  i¥ork. 

Since  the  cost  of  work  varies  so  largely 
on  account  of  location,  compe- 
tition, and  previous  experience, 
only  a  comparatively  small 
nunib^  of  references  are  given. 
These  will  be  found  as  subdi- 
visions under  the  various  sub- 
jects. 
Cotton^  statistics  of  world's  production, 

•75,  i,  633. 
Creosotingr*    (See  Timber.) 
Crevasses  in  Mississippi  Biver, 

'75,  i,  542,  601. 
Effect  of,  '75,  i,  541. 
Closing  of  with  brush  and  stone,  '71, 

207. 

Cribs. 

(See  also  Piers.) 

1.  ConsirucUonof.  2.  Foundations  for,  3. 
Sinking  of,  4.  Injury  and  destruction  of, 
5.  Cost. 

1.  Construction. 

CrilMy  general  construction  of,  '66,  iv, 
92,  141;  '68,  80,  103,  225,  233; 
'70,  195;  '72,  656;  '74.  i,  294; 
•75,  i,  238;  '76^  ii,  330,  538; 
'77,  931 ;  '78,  1187. 

—  proper  form  of,    '68^  80,  224,  236; 

'72,  164. 

—  with  counterforts,  '69,  157,  161 ;  '70, 

188;   '74,   i,  265;   '75,  i,  346; 
'77,  982 ;  '78,  1277. 
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Cribs— Continued. 

—  with  counterforts,  ofiEset  section,  '66^ 

iU,  17;  '68^  127:  '70,  196,  207: 
'71.  216;  '73,  296. 
trif^gular  section,  '68;  127;  '70, 

sloping  sides.  '67,  228 ;  '68,  228, 

233;  '70,  197;  '79,  1044. 
piles  at  interior  angle.  '67,  149; 

'68,  169,  174, 181,  S»9;  '69,  107, 

122,  126;  '76^  ii,  533;  '78, 1201, 

1204, 1207. 
fail  to  prevent  careening,  '69, 

126. 
poet  at  interior  angle,  '79,  1588, 

1590. 

close  bottoms,  '68,  182, 193, 296. 

disapproved,  '69,  122, 126. 

grillage  bottoms,  '68. 182, 183;  '70, 

191. 

—  loss  of  filling  through  grillage  bot- 

toms, '69,  146. 

—  suspended  by  chains,  '74,  i,  209;  '75, 

i,  228, 239, 276. 

—  of  round  timber,  '67, 216;  '72,  157. 

—  height  of,  '68^  225, 232, 233 ;  '73,  294 ; 

'75,  i.  305. 

—  dove-tails,  holding  power  of,  '68^  241, 

242. 

—  objection  to  horns,  '68^  240;  '70, 204. 

—  use  of  wooden  pins  in,  '67,  138,  216. 

—  unusual  lengths  of^  '68,  1^. 

—  bolts,  forms  of,  '76,  u,  538. 

size  of.  '68^  210,  239. 

direction  of,  '69,  154. 

holding  power  of,  '76^  ii,  538. 

—  decay  of  timber  in,  '66^  iv,  71. 

—  streugthened  by  vertical  posts,  '79, 

1588, 1590. 

—  rules  for  estimates  for,  '75,  i,  300, 306. 

—  dimensions  and  cross-section,  '66^  iv, 

92;  '68.  225,  2:^6,  233,  237. 

at  Burlington  Breakwater,'68, 296. 

Harbor  of  Refuge,  Lake  Huron, 

•73,  295;  '76^  ii,  538;  '78,  931, 

1220 ;  '79,  1652. 

Manistee,  '75,  i,  246. 

Marquette,  '75,  i,  189. 

Oswego,  N.  Y.,  '75,  i,  346. 

Manitowoc,  '75,  i,  203. 

Filled  with  earth,  '71,  658;  '75,  il,  185; 

'79,  1044. 

—  furnace  slag,  '77,  626. 
Proper  filling  for,  '72,  162. 
Stone  filling,  weight  of,  '68,  230. 

—  thrust  of;  '68^  238,  242. 
Crib-piers  compared  with  pile,  '68, 156; 

'69,  102,  133,  135. 
Sui>erstructare,  early  completion  of,  '78, 
1188. 

—  height  of,  '71,  216. 

—  of  stone,  '67,  222;  '74.  i,  151;  '76^  ii, 

390. 

2.  Foundations. 

F(mndatioMy  '73,  211,  353:  '74,  i,  209; 
'75,  i,  305,  306,  309,  320;  '76^  ii, 
571 ;  ^78,  1270. 

—  action  of,  on  cribs,  '71,  548:  '72, 162, 

163;  '74,1,234;  '75,1,305. 


ClilM— Continued. 
FmmdaHons  of  brush,  '66^  iv,  105 ;  '< 

106;  '68, 121 : '69,  99. 
feilore  of,  '69,  99. 

—  of  stone,  '72,  122, 161, 164,  165;  "79, 

206,  353:  '76^  ii,  436. 

—  on  piles,  '72, 166;  '78, 1185, 1188;  '73^ 

1557, 1558, 1590. 

—  for  masonry  superstructure,  '67, 222  ; 

'74,  i,  151 ;  '76^  u,  390. 
failure  of,  '67,  222. 

—  trenches  for,  '75,  i,  305;  '76,  ii,  S71. 

3.  Sinking  of. 

Sinking f  general  plan,  '72,  162. 

—  on  piles,  '72, 166;  '78, 1185, 1188;  '7», 

1557, 1558, 1590. 

—  on  suspended  chains,  '74,  i,  209 ;  '7Sw 

1,228.239,276. 

—  on  spuds,  '76^  ii,  538. 

—  through  ice,  '68;  95,  135 ;  '69,  146 ; 

'76^ii,  332;  '79,  1481. 

4.  Injury  and  destruction  of. 

StabiUty  of,  '68,  229,  230,  231,  238,  242; 

'70  197  *  '71.  237. 
Action  of  ice  on,''68, 231:*'69, 108;  '73. 

294,  296 ;  '74,  i,  210,  220,  228,  ii, 

135;  '75,  i,  57,  310,  354;  '7^  i, 

258,  ii,  533;  '77,250. 

—  waves  on,  '68, 229,  230, 231 ;  '70,  197; 

'71,237.     rSee  Waves.) 
Injury  to,  from  colliding  vessels,  "71, 

115;  '76,  ii,  388,  427. 
Protection  of,  against  ico,  '68,  231;  '73, 

294,  m;  '74,  i,  210,  220,  228,  ii, 

135;  '75,  i,  310,  354;  '76,  i,  258, 

u,  533;  '79,  1481. 

—  from  attacks  of  teredo  by  accumula- 

tion of  sand,  '73,  800.     (See 
Teredo.) 

—  timber  by  coal-tar,  '69,  28,     (See 

Timber.) 

—  by  oak  sheathing,  '71,  107. 

—  at  night,  '76^  ii,  427. 

—  by  riprap,  '69, 108, 137, 142;  '70, 151; 

'76,  Ii  445. 
Destruction  of,  ''69,  39, 141, 148, 154;  '70l 
151. 

—  by  ice,  '75,  i,  310;  '76^  i,  258.    (See 

action   of  ice,    under    No.    4, 
above.) 

—  by  teredo,  '75,  ii,  99. 

—  at  Au  Sable  River,  Mich.,  '70,  151 ; 

'71,  175;  '76,  ii,  533. 

—  Black  Lake,  '70,  146. 

—  Buffalo  Harbor,  '74,  i,  227,  231. 

—  Cape  Fear,  '75,  ii,  99. 

—  Chariotte  Harbor,  N.  Y.,  '71,  223. 

—  Du  Luth,  '72,  165. 

—  Dunkirk,  N.  Y.,  '69, 154, 161 ;  '70, 187, 

—  Kenosha  Harbor,  '75,  i,  214. 

—  Michigan  City,  Ind.,  '77,  896;  '78, 

1187. 

—  Milwaukee,  Wis.,  '71,  115. 

—  Oswego,  N.  Y.,  '70, 209 ;  '73,  371 ;  '74^ 

i,  265;  '75,  i,  345;  '76^  ii,  60L 

—  Racine,  Wis.,  '68^  107. 

—  Sand  Beach,  '77,  931. 

—  St.  Joseph,  Mich.,  '77,  919. 


TOPICAL  IKDEX. 


Cfa»— Continned. 
Denrwdion  of,  White  Biver,  Mioh.,  '77, 

910. 
DkpiMement  of,  by  stonns,  '69, 156;  '77, 
906i. 

-  ai  Buffalo,  N.  Y.,  '73,  351. 
-Donkirk,  N.  Y.,  '70, 189,  191. 
-Erie,  Pa., '78^  1268. 
-LndiDgton,  Mich.,  '75.  i,  247:  '76^  ii, 

477;  '77,906;  '79,  1606. 
-Kenosha,  Wis.,  '79,  1529. 

-  Michigan  City,  Ind.,  '76^  ii,  444,  447 ; 

'79,  1595,  158r. 

-  Oswego,  N.  Y.,  '72,  260. 

-South  Haven,  Mich.,  '74,  i,  192;  '76^ 

ii,  515. 
SetOement  of,  '69,  122, 146;  '72, 162, 165, 

245;  '74,  i,  209,  233. 
-a«  Aa  Sable  River,  Mich.,  '69,  108; 

'71,  175. 

-  Black  Lake  Harbor,  Mich.,  '78, 1211. 
-Bnf&lo,  N.  Y.,  '69,  146;  '76,  ii,  571. 
-Du  Loth,  Minn.,  '75,  i,  182. 
-Erie,Pa., '68,171,  182. 

-Grand  Haven,  Mich.,  '67,  108;  '76^ 

ii  494. 
Biver  Harbor,  Ohio,  '73,  338. 

-  Kenoeha,  Wis^  '73,  211. 
-Manitowoc,  Wia.,  '73,  203. 
-Michigan  City,  Ind.,  '75,  i,  236. 

-  Mnskegon,  Mich.,  '76^  ii,  487,  492. 

-  Oswego,  N.  Y.,  '70,  209. 

-  Sheboygan,  Wis.,  '76,  ii,  378. 
-South  Haven,  Mich.,  '7^  ii,  512. 
-St.  Joseph,  Mich.,  '76,  ii,  516. 
-Swanton,  Vt.,  '78,  423. 

Tendency  to  settle  away  £rom  channel  at 

Manitowoc,  Wis.,  '74,  i,  145. 
Careening  of,  cause  and  remedy,  '68; 

179,  182. 
Failare  to  level,  by  dredging  alongside 

of,  '70,  151. 
Goiding  cribs  at  Eagle  Harbor,  Mich., 

'77,  848 ;  '78,  1139 ;  '79,  1481. 
Solid  walls  above  water,  '70,  196. 
SUme  removed  from,  by  storms,  '75,  i, 

276;  '77,  896,  903. 
-by  ice, '79,  1735. 

-  by  theft,  '77,  959. 

Changes  in  depth  alongside  of,  '68;  95. 

5.  Cost  op. 
Cott  of,  at  Chicago,  111.,  '72,  160. 
-Frankfort,  Mich.,  '72,  176. 
-Manistee,  Mich.,  '72,  177. 
-Manitowoc,  Wis.,  '77,  864;  '78^  1161. 

-  Menomonee,  Wis.,  '78,  1142. 
-Ontonagon,    Mich.,    '77,    842;    '78, 

1132 ;  '79,  1478. 

-  Pentwater,  Mich,,  '72,  179. 

-  P^re  Marquette,  Mich.,  '72,  178. 

-  Sturgeon  Bay,  Wis.,  '79,  1481. 

Coet  of  framing  under  water,  '74,  i,  220. 
<^i:ofi8-secUoii  M  rivers. 

Detroit  River,  '74,  i,  589. 
Minnesota,  '75,  i,  404. 
Miasiasippi  River,  '73, 601 ;  '78^  844, 847; 
*79  1232.  /       »       7       7 

OMo  River,  ''71,  397,  401,  410,  413,  416, 
421,  443.        '       '       '        »        > 

8t  Clair  RiVer,  '68^  954 ;  '74^  i,  589. 


Ciirreitts*    (See  also  HydranUcB  and 
Velocities.) 
Velocity  required  to  move  different  ma- 
terial, '76,  i,  463. 

—  on  Book  Island  Rapids,  '68,  426,  433. 

—  East  River,  '72,  8(fe. 

—  Galveston  Bay,  '68, 570 ;  '74,  i,  728. 

—  Gulf  Stream,  '76,  i,  379. 
Littoral,  in  Gulf  of  Mexico, '74,  i,  738 ; 

'75,  i,  940;  '76,  i,  379;  '77,  433. 

—  Long  Island  Sound,  '69,  414. 
Absence  of,  at  the  mouth  of  the  Missis- 
sippi River,  '77,  433. 

Relation  between  surface  and  sub  in 

tidal  estuaries,  '78,  558. 
Action  of  dikes  on,  '69,  3^. 
€ut-ofl^    (See  Rivers.) 

Dams. 

1.  Oenerdl  considerations,  2.  Pennanent 
dams  for  the  improvement  of  navigaiion. 
3.  Movable  dams.    4.   Wing-dams. 

1.  General  coNSiDERAnoirs. 

DamSy  effect  of,  on  floods,  '77, 742. 

—  river  banks,  '68,  448 ;  '73,  232. 
Effect  of  ramons  on,  '7^  i,  375. 

—  on  fish,  '73,  929. 
FormulsB  for  height  of,  '78,  534. 

—  depth  of  water  on,  '77,  742. 
On  sand  foundation,  '74,  i,  414. 
Rolling,  at  FaUs  of  St.  Anthony,  '74, 

i,  284:  '76,  i,  699;  '77,565. 
Description  of  Holyoke  dam,  Connecti- 
cut River,  '72,  845. 

2.  PERMAinSNT  DAMS  FOR  THE  IMPROVE- 
MENT OP  NAVIGATION. 

Maximum  slope,  making  improvement 

possible,  '76,  i,  374,  ii,  284. 
Permanent  improvement  of  rivers  by, 

'74,  i,  285,  286,  287,  288,  289; 

'75,  ii,  612;   '76,  i,  624;   '77, 

746 ;  '78,  535. 
Permanent  dams  of  masonry^  descripHon 

of,  on — 

—  Red  River,  Ark.,  '75,  i,  905.  909. 

—  Des  Moines  Rapids,  '67,  326. 

—  Elk  River,  '76^  ii,  170. 

—  Greenbrier  River,  '77,  711,  718,  730, 

734. 

—  Kentucky  River,  '79,  1409,  1411. 

—  Potomac  River,  '68^  922. 

—  compared  with  wooden,  '76v  ii,  87. 
Permanent  dams  of  crib-work,  desaipUan 

of,  on — 

—  Coosa  River,  '78,  764. 

—  Cumberland  River,  '75,  i,  797,  800. 

—  Fox  River,  Wis.,  '76,  ii,  416;   '78^ 

1178. 

—  Illinois  River,  '68,  668 ;  '69,  218. 

—  Kentucky  River,  '79,  1406,  1411. 

—  Wabash  River,  '77,  668;    '78,  832; 

'79,  1442. 

—  Youghiogheny    River,  Pa.,    *74,    i, 

562. 
Permanent  dams  of  piles,  desoripiion  of, 
on — 

—  Fox  River,  Wis.,  '76^  ii,  416;   '78, 

1178. 
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Dams—Continued. 

Permanent  dame  ofpileSy  deaoription  of,  an 
Savannah  Biver,  '77,  374. 

Permanent  dams  of  hrvLsh  and  stone,  '73, 
444,  448;  '75,  ii,  461;  '76,  ii, 
405,  711 ;  '78,  478,  49.3. 

—  of  bmsh  and  sand^bags,  '75,  ii,  619; 

•77,  1030. 

—  of  brufih.     (See  Wing-dama.) 

—  objections  to  Bloices  in,  '75,  ii,  609. 

3.   MOVABTJE  DAMS. 

MovaJfle  dams,  general  diaoossion,  '74, 
i,  417 ;  '75,  i,  688,  910,  9^4,  ii, 
608;  '76^  ii,  29,  608. 

—  memoir  on,  '76,  ii,  28. 

—  statistics  of,  in  France,  '79,  1317. 

—  American  »ystem,  '74,   i,  455,   472; 

•79,  1548. 

—  Cam6r^  system  described,  '79,  1339. 
compared  with  Poir6e,  '79,  1341. 

—  Caisson  system,  '74,  i,  417. 

—  Carro  system,  '74,  i,  465,  472. 

—  Chanoine's  system,  '74,  i,  406,  424, 

426,  428,  433,  451,  472;  '75,  i, 
688,  918,   ii,  91,  96,  609,  611; 
'76,  ii,  15,30,  158, 164;  '77,299, 
302,  747,  751. 
modified  in  Belgium,  '79,  1327. 

—  Cuvinot  system,  '74,  i,  457,  472. 

—  Desfontaine's   system,   '74,    i,    426, 

433,  441,  472; '75,  ii,  611. 

—  Fonracre  system,  '75,  i,  919. 

—  Qirard's  system,   '79,   1548;   '74,  i, 

469,  472;  '75,  i,  726,  730,  732, 
914,  ii,  611. 

—  John's  system,  '79,  1548. 

—  Krantz  system,  '74,  i,  460,  472;  '75, 

ii,  608,  611. 

—  Petitdidier  system,  '74,  i,  474. 

—  Poir6e  system,  '74,  i,  419,  422,  426, 

433,  442,  447,  459,  472;  '75,  i, 
364; '76,  ii,  29: '79,  1318. 

modi  tied  in  Belgium,  '79,  1322. 

compared  with  Cam^r6,  '79,  1341. 

superiority  of,  '79,  1316. 

—  Schopp's  system,  '74,  i,  476. 

—  Tavemier    system,    description    of, 

'79,  1335. 
modified,  '79,  1336. 

—  Th^nard's  system,  '74,  1,  418,   422, 

472. 

—  White's  system,  '74,  i,  417. 

—  Wood's  system,  '74,  i,  474. 

—  Bishop's  hydraulic  gate,  '69,  65,  529. 

—  Brunot's  hydraulic  gate,   '73,  540; 

'75,  ii,  608. 

—  discussion  of  strains  on,  '75,  i,  690, 

910;  '76,  ii,  42. 
^maneuvering  dams,  '76^  ii,  31;  '79, 

1324,  1330. 
frequency  of,  '78,  474. 

—  improvement  of  rivers  by,  '75,  i,  688, 

ii,  613,  630;  '76,  i,  624,  ii,  25. 

—  deecriptUm  of,  on — 

Kitnawha  River,  '75,  ii,  92, 95 ;  '76, 

ii,  15,  158,  164;  '77,  299,  302, 
747.  753;  '78^  467;  '79,  547,  550. 

Lehigh  River,  '74.  i,  417. 

Minnesota  River,  '75, 1,  364. 


Dams — Continued. 
Movable  dam9^ 

—  descripUon  of,  on  Ohio  River,  '76L  il 

11;  '77,  ea7,  639,  646,  747,  71 
Port  i  TAnglais,  '74,  i,  406:  '74 

i,  688;  '76^  ii,  15. 
Youghiogheny  River,  '74,  i,  564- 

—  cost  of,  '74,  i,  566;  '76^  ii,  18; 

1330. 

—  compared   with   permanent,  '74,  i, 

566;  '75,  ii,  95,  130;  '77,  643; 
'79  1354. 

—  limit  to  height  of,  '79,  1823,  1342. 

4.  Wing-dams. 

Wing-dams,  construction  of,  on  (see  also 

Brush  and  Jetties) — 

Connecticut  River,  '78,  269. 

Illinois  River,  '77,  562. 

Mississippi  River,  '75,  ii,  461,  4G6. 

Wisconsin  River,  '72,  144 ;  •75,  i, 

227; '76,  ii,  402. 

—  action  of,  on  Mississippi  River,  '74^ 

i,  302;  '75,  i,  453;  '76,  i,  656; 
'77,  529. 
Wisconsin  River,  '72,  146- 

—  cost  of,  on  Wisconsin  River,  '72, 140, 

147;  '74,  i,  169;  '75,  i,  225. 

—  length  of  shore  protected  by,  '75,  ii, 

400. 

—  of  piles  and  horizontal  timbeca,  '71, 

359. 
]>eflector8«    Novel  iilan  proposed  in 

Missouri,  '77, 500;  '78,640, 654; 

'79, 1014, 1054, 1058,  1061,  1077, 

1088. 
Use  of  movable,   at  Havre  de  Grace, 

'71,  72. 
Current  deflectors  pro[)oscd  in  Snsqne- 

hana  River,  '67,  419,  427. 
Diamoiids.      Salted   mine   at    Bnby 

Gulch,  '73,  1208. 
Dllces.    (See   also   Jetties  and  Wing- 

aams.) 
Improvement  of  rivers  by,  '76,  i,  624. 
Proper  section  for,  '71,  326. 
Section  o^  at  Cape  Fear  Rivor,'76,  i,  3ia 
Form  and  cross-section  of,  on  Hudson 

River,  '66,  iv,   203,   214,  217; 

'67,  445;  '70,  430. 
Construction  of,  on  upper  Mississippi, 

'75,  i  478  488, 
Plan  of,  on  otio  River*  '78,  796, 
0/ brush  mats,  '78,  659. 

—  brush  and  stone,  '78,  672. 

—  fascines  and  mud,  '71,  825. 

—  random  stone,  '78,  662. 

—  sheet  piling,  '71,  590;  '75,  ii,  54. 

—  timber  and  brush  foundation,  '76^  i, 

315. 

—  crib  work  filled  with  dredged  sand, 

'70,  428,  432. 

—  timber  groins,  '77,  286. 

Proper  arrangement  of  in  sand-bearing 

rivers,  '72,  1^. 
Action  of  concave,  on  currents,  '69^  382. 

—  at  river  mouths.  '75,  i,  949. 
Relation  between  length  of,  and  sliare 

453;  '74^  i, 


protected  by,  '73, 
m-,  '76k  i|  629. 
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]Nke»— Continiied. 
EseeBBiye  aettlement  on  sand  foonda- 

fciona,  '72,  839;  '76^  i,629;  '79, 

1051. 
Pioteotion  of ,  from  ic«,  '74^  ii,  156,  159; 

•77,  Sffi4. 

-  by  willows,  '76,  i,  237. 

Cost  of,  on  Hudson  Biver,  '69,  382; 

•70,  433;    '71,  720:    '73,  932; 

•74^  U,  159;  '75,  ii,  199;  '76, 

i,  236;  '77,  227. 
Disehara6«     (See  also  Ganging  and 

Hydraulics.) 
CyAllAgheny  Biver,  '66,  iv,  271. 

-  Colorado  River,  '79,  1777. 
-Connecticut   Biver,   '71,   475:    '72, 

860;  '75,  u,  345;  '78,  259,  290, 
303,  353,  375,  385. 

-  Cumberland  Biver,  '71,  475. 
-Elk River,  '76^  ii,  166,  168. 
-FoxKiver, '68,  467. 

-  lUinois  River,  '69,  254. 

-James River,  '75,  ii,  79;  '76,  i,  296, 

296. 
-Kanawha  River  (Great),  '68,  467; 

•71,642;  '73,  837;  '75,  ii,  96; 

'76^  ii,  160,  163;  '77,  745,  749, 

802;  '78;  473. 

-  Kanawha  Biver  (Little),  '75,  i,  745. 

-  Lakes.    (See  L4ikes. ) 
-Kinneaota  River,   '75,    i,  404,    406, 

442. 
^MissiBsippi  Biver,  '69,  325,  338;  '73, 

472;  '75,  i,  574,  580,  ii,  439,  444, 

446,  475;  '76^  i,  76,  889;  '79, 

1130, 1150, 1203, 1232. 
-Miaaouri  River,  '76,  i,  632;  '78,  667,  * 

670,699. 

-  Monongahela  Biver,  '66^  iv,  271. 
-Niagara  River,  '68^  958;  '71,  220. 
-Ohio  Biver,  '66,  Iv,  271;   '69,  367; 

'71,401;  '75,  ii,615. 
-Seine  River,  '76,  ii,  163;  '77,  749. 

-  8t.  Clair  River,  '68,  968. 
-8t  Croix  River,  '79,  1234. 
-St.  John's  River,  '79,  775,  788. 

-  St  Lswreu«e  River,  '68^  958. 

-  Ste  Marie  River,  '68,  958. 

-  WiUamette  River,  '77,  1009, 1020. 
-Wisconsin  River,   '68,  363;  '76,  ii, 

268. 

-  Yooghiogheny  River,  '74,  i,  561. 
BiTer'8  outfit,    details  of,  '76,  ii,  325. 
Bock,  floating,  description  of  the  Ya- 

lette,  '68,  496. 
End  dock  in  place  of  dry  dock  used  at 

month   of    Mississippi   River, 

•73,  596. 
Drainaffe.    (See  also  Filtration  and 

Bainfall.) 
B«.lation  hetween,  and  rainfall,  '76,  i, 

532;  '77,1,756. 
Of  swaaip  lands,  '77,  392. 
DriM^esand  Dredging. 
GcDei-al  discussion  of;  '69,  460. 
Scrapera,  '67,  370;  '68,  320,  480,  669; 

'70,  324,  329,  340,  447;  '71,  65, 

508;  '72,  138,552. 
Buihop'a  screw,  '67,  364 ;  '68^  60,  671 ; 

'69,  261,  460. 


Dredges  and  Dredging— <!ont'd. 
Boschke's  patent,  description  of,  '69, 

460  466. 
Bucket,   description  of,   '69,  460,  466; 

•70,315,485;  '72,  819. 
Centriftigal  pump,  description  of,  '70, 

316;  '72,   666,   66^;    '73,   750; 

'74,  ii,  11,  71 ;  '75,  ii,  38,  40, 

69;  '76,  i,  445 :  '79,  560. 1542. 

—  percentage  of  sand  raised  oy,  '72, 

668 :  '75,  u,  40. 
Morris  &  Cummings',    description  o^ 
'68,  519,  522 ;  '69,  461, 465 ;  '71, 
523;   '72,  311;  '73,  1028;  '77, 
1003*  '79  917. 

—  inferiority'of,  '72,  311 ;  '77,  1003. 
Osgood's  description  of,  '69,  460;  '71, 

555;  '72,  311;  '74,  i,  404;  '79, 
1190. 

—  superiority  of,  '72,  311. 
River-channelers,  '68,  60,  669;  '69,  460. 
Taggert's  patent,  description  of,  '69, 

465,  466. 
Dimensions   of;  on  Mississippi  River, 
'76,  i,  656. 

—  Ohio  River,  '78,  811. 
Advantage  of  wide  face  to  dipper,  '70, 

315. 

Light  draught  and  strength  inconsist- 
ent, '78,  812. 

Cost  of,  '69,  466;  '71,  523;  '73,  1119; 
'78,812;  '79,  1192. 
Dredging. 

By  agitation,  with  plows,  rakes,  har- 
rows, scrapers,  screws,  wat«r-jets, 
'67,  364,  366,  367,  370;  '68,  60, 
320,  323,  480,  669,  671 ;  '69,  261, 
311,  460;  '70,  323,  324,  32l>,  340, 
347 ;  '71,  65,  333,  508;  '72,  138, 
552;  '73,  596;  '74,  i,  839,  842, 
871,  ii,  356:  '76,  i,  546,  654,  711 ; 
'79,  903,  1837. 

—  affords  only  temporary  relief,  '74,  i, 

839,  842,  874. 
By  water-jet,  '68,  671;   '69,  310;   '70, 

340;  '79,  383,  384. 
By  excavation,  with  dippers,  huckets, 

clam-shells,  and  pumps.      (See 

Dredges.) 
By  centrifugal  pump.    (See  Dredges.) 
Relation  between  scow  and  prism  meas- 
urement, '71,  181, 191,  200,  719; 

'75,  i,  275,  326;  '77,  239,  246; 

'78^520,  1136;  '79,507. 
Measurement    by   scow  displacement, 

•79,  917. 
Difficulty  of,  in  tidal  rivers,  '72,  875; 

•78,  407. 
Hard-pan,  ^69,  417;    '70,    212;    •74,1, 

165. 
Rock  removed  by,  '71, 164;  '72, 804;  ^73, 

776;  '74,  i,  33,  ii,  41;  '77,  229; 

•78,  800,  1136. 
Transporting     dredged    material    by 

chutes,  ^76,  i,  288 ;  '77, 886 ;  '79, 

503,  1540. 
Impouuding  material  dredged,  '72,  709; 

'73,  933. 
Elizabeth  River,  amount  removed  daily, 

'76^  i,  355. 
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Dredvini:— Continned. 
Fox  River, 

1540. 


amount  removed  daily,  '79, 


Illinois  River,  amount  removed  daily, 
•78^  800. 

MifisisBippi  Biver  month,  amount  re- 
moved daily,  '71,  64;  '79,  903. 

On  Ohio  River,  '76^  il,  9;  '77,  633;  '78, 
812. 

—  amount  removed  daily,  '78,  800. 
Saginaw  River,  amount  removed  dailv, 

'67,  146 ;  '68.  141. 
Sandusky  River,  amount  removed  daily, 

'68,39. 
St.  Mary's  River,  amount  removed  daily, 

'67,  147,  148 ;  '68,  139. 
Toledo  Harbor,  amount  removed  daily, 

'67,  144 ;  '68,  39,  146. 
Morris  &.  Cummings,  amount  removed 

daily,  '68^  519,  522;  '69,  465; 

'73,  10^8 ;  '77,  1003. 
Time  lost  by  various  delays,  '76,  i,  355. 
Coat  at  Ahnepee,  Wis.,  '75,  i,  198. 

—  Atchafalaya  Bay,  La.,  '71,  555. 

—  Chicago,  111.,  '68^  111. 

—  Duluth,  Minn.,  '73,  133;  '75,  i,  181. 

—  Fox  River,  Wis.,  '79,  1540. 

—  Green  Bay,  Wis.,  '78, 1143 ;  '79, 1487. 

—  Hell  Gate,  N.  Y.,  '76,  i,  241,  242. 

—  nUnois  River,  '71.  281. 

—  James  River,  '74,  ii,  42;  '77,  286. 

—  Ludlngton,  Mich.,  '75.  i,  248. 

—  Michigan  City,  Ind.,  '67,  96. 

—  Norfolk,  Va.,  '79.  674. 

—  Ohio  River,  '73,  498;  '78,  800. 

—  Port  Washington,  Wis.,  '78,  1163; 

'79,  1520. 

—  White  River,  '70,  134. 

—  Willamette  River,  '68^  872. 

—  least  recorded,  '79,  674.  1540. 

—  by  contract  and  hired  labor.    (See 

Labor. ) 

—  centrifugal  pump,  '72,  669;  '74,  ii, 

12;  '75,11,40;  '76,1,445. 

—  of  rock  removal,  '72,  804;  '77,  229; 

'78,  800,  1136. 
DrilUngr*    (See  Rock  removal.) 
Dualin.    (See  Explosives.) 
Dynamite.    (See  Explosives.) 
EmbanlLiiieitt.  (See   Shore  protec- 
tion.) 
Evaporation.    (See  also  Canals  and 
Water.) 
Method  of  determining.  '79,  1213. 
Ratio  to  rainfall,  '70,  287. 
Relation  to  dew  point,  '76^  i,  526. 
Effect  of  forests  on,  '75,  ii,  172 ;  '79, 

1211. 
Means  of  measuring,  '68^  976. 
From  water  surfaces,  '76,  i,  533;  '79, 
1200, 1205, 1213, 1226, 1237, 1241. 

—  canals  and  reservoirs,  '71,  306,  GSd ; 

•72,  515,  521;  '74,  i,  505.  523,  ii, 

95 ;  '75,  ii,  547,  566 ;  '76,  i,  756 ; 

'78^293. 
Rate  of,  at  lake  stations,  '68,  963,  977, 

980;  '69,  645;  '70,  570;  '76,  i, 

526. 
Comparison  between  rate  of,  on  land 

and  water,  '69,  603 ;  '70,  570. 


Evaporation— Continued. 
Amount  ofj  on  Florida  coast,  '76^  457, 
519, 525.  I 

—  at  Milwaukee,  Wis.,  '68*  977. 

—  St.  Clair  River,  »70,  570. 

—  various  places,  '68*  978;  '76^  i,  526  ; 

'79,  1236. 
Explosives.    (See  also  Blasting  aad 

Wrecks.) 
Duration  of  explosion,  '79,  37. 
FormulsB  for  crater  formed  by.  *79,  dObJ 
Energy  of,  compared,  '79,  36,  1507.         ^ 
Black  powdery  composition  of,  '69,  429» 

—  manner  of  explosions  compared  wit-h 

dynamite,  '68^  423 ;  '77,  27. 

—  use  of,  in  removing  wreoks,  '73,  78& 

—  ten  years  under  water  and    nnim* 

paired,  '73,  728. 
Chlorate  powder,  composition  of,  '79^ 

426.  1 

Ehrhardt's  patent,  composition  of,  *BB^  \ 

813. 

—  trial  of,  '68;  813. 
EchalVs  patent,  '68,  751. 

Dynamite^  composition  of  varioiu,  '77, 
234. 

—  explosive  energy  of,  '79,  36. 

—  compared  witn  nitro-glycerine,  '79, 

1507. 

—  manner  of  explosion  compared  with 

gunpowder.  '77,  27. 

—  physical  effect  of  hlasts,  '79,  1508. 

—  eflfect  of  blasts  on  adjacent  boildings, 

'79.  1508. 

—  formula  for  determination  of  charges, 

'77,  234. 

—  method  of  exploding  Rincon  Rock, 

Cal.,  '75,  u,  695. 

—  experiments  with,  for  torpedo  servioe, 

'76^  i,  31 ;  '79,  35. 

—  use  of,  for  removing  snags,  '73,  616, 

618;  '74,  u,3S;  '78,  538;  '79, 
626,  651,  1187. 

—  removal  of  wrecks  by,  '75,  ii,   714- 

(See  also  Wrecks.) 

—  premature  explosions  of,  '75,  524,  ii, 

.  695;  '76,  ii,  665;  '77,  1042;  '79. 
515. 

—  sympathetic  explosion  of,  '79,  37. 

—  action  of  water  on,  '79,  1507. 
Gun-ooiUm,  explosive  energy  of,  '79,  3G. 

—  use  of,  at  New  Haven,  '71,  773. 
Nxtro-gly<3erine,  constitution  of,  '77,  355. 

—  details  of  manufacture,  '77,  355. 

—  experiments  with,  '76,  i,23B. 

—  action  of,  '66,  iv,  335 ;  '68,  91,  73a 

—  explosive  energy  of,  '79,  36. 

—  explosion  of,  discussed,  '66^  iv,  335; 

'75,  i,  523. 
compared  with  black  powder,  '68, 

423,738;  '77,27. 
dynamite^  '79,  1507. 

—  —  firozen,  '76,  i,  31. 

large  charges  without   iigury  to 

adjacent  objects,  '76^  1, 241. 

destructive  rock  waves  produced 

by,  '77,  233. 

—  cost  of,  '77,  355. 

Orange  powder,  used  at  New  River, 
'78,  496. 
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b9lMiTe#— Contmaed. 
wiiite  powder,    compositioii   o^    '69, 
4S9. 
rails  •/  St.  Anttaonj. 

Dttcription  of,  *69,  210;  '70,  278 ;  '72, 

299;  '79,  1161. 
Bock  fonoation  at,  '79,  1161. 
Preserration  of,  '71,  294 ;  '72, 296;  '73, 

408;  '74^  1,277;  '75,1,356. 
CoDstroction  of  tunnel  onder,  '70^  283; 
'71,  294 ;  '72,  304. 
hMCtecs.    (See  Brash.) 
pitratioii*    (See  alao  Canals.) 
:  fiiteot  in  varioos  soils,  '76^  ii,  67; 
'79.1239. 
Experiment  in  Florida  on,  '76^  i,  535. 
Excessive  amount  o£  in  Florida,  '77, 
384. 
I  ODcaoals,  '75,  ii,  547,  566;  '76,  i,  527. 
I  Of  water  through  river  beds,  '69,  262. 
riMlts.    (See  Surveys.) 
[tlMdfl.    Arkansas  Biver,  '69,  299, 351; 
•75,  i,  634 ;  '76^  i,  616. 
Connecticut   River,  '68,   761;   '75,  ii, 
!  364;  '78^265,273,372. 

Ilfioois  River,  '69,  350. 
I  Kanawha  River  (Great^,  '76,  ii,  163. 
I  Kennebec  River,  '70,  501. 
Minasippi  Biver,   '68,  471;   '69,  313, 
321,^7,329.336;  '70,  282;  '73, 
472,  474,  521 ;  '74,  i,  644 ;  '75,  i, 
541,  553,  565,606,634,  676;  '76^ 
1,602,616;  '79,1009. 
-arresting  of,  by  reservoirs,  '69  313, 

324;  '75,  i,  540, 616. 670. 
MiwMiri  River,  '69,  350:  '75,  i,  636; 

•76;  i,  616. 
sue, '69,  327;  '75,  i,  656. 
Ohio  River,  '69,  348 ;  '71, 398, 407,  417, 
422,  435,  443;  '75,  i,  635;  '76, 
ii,  301;  '77,644;  '78,814. 
Bed  River,  '69  351 ;  '73,  642, 650 ;  '75, 

i,  598,  616,  666;  '76,  i,  616. 
SosqaehauDa  River,  '79,  i:)93. 
Tennessee  River,  '68,  579;  '78,  756. 
Taioo  River,  '75,  i,  637. 
Increaang  frequency  of,  '75,  ii,  510. 
Desttnction  of  forests    increase,    '75, 

ii,  172. 
Action  of.  on  sand,  '68;  366;  '72,  132; 

'76  ii  ^ 
-on bars,  '75,  ii,  477,  507:  '79,  1010. 

-  on  river  banks,  '79,  1011. 
Effect  of  damson,  '77,  i,  742. 
Canaed  by  ice  dams.  '69,  108. 

Forests,  Effect  of  destruction  of,  on 
depths  of  rivers,  '75,  ii,  172; 
'79,  1211. 
"tuidattons.  ( See  also  Breakwaters, 
Bridges,  Canal -locks.  Cribs, 
Piers  and  Piles.) 
Depth  to  rock,   on  Mississippi  River, 

'78,  9l«,  1058. 
On  compre.ssiblc  soils,  '74,  i,  829,  830; 

.  '75.  ii,  rm. 

bostaiuiup  power  of  various  soils,  '72, 

7G(). 
Settlement  of,  on  clay,  '74,  i,  829,  830. 

-  m  (lry-<look  at  Holder,  Holland,  '74, 

i,  830. 


Foiindatloiis^Continaed. 
Proposed  for  lock  at  mouth  of  the  Mis- 
sissippi, '74,  i,  830,  873. 
Settlement   oi  New   Orleans   custom- 
house, '74,  i,  829. 
Excessive  settlement  of  revetments  and 

dikes,  '72,  839;  '79,  1051. 
In  water,  when  upon  material  liable  to 
scour,  '75,  ii,  621. 
Fretetat«    (See  Transportation.) 
Fresnets.    (See  Floods.) 
Fiictloit.    Co-effloient  on  lock  gates, 
'76,  ii,  52. 
-*  of,  for  various  sutfaoes,  '75,  ii,  839. 
Oabion.    (See  Jetties.) 
Oabioimade.  (See  Jetties  of  gabions. ) 
Oauffinir  rivers.    (See  Surveys.) 
OaugeSy  Water. 
Description  of,  '72,  427. 
Establishment  of,  on  MissLssippi  Biver, 
'72,  426;  '73,  517;  '76^  i,  600; 
'77,  493. 

—  on  Western  rivers,  '73,  517. 
Pressure.    (See  Pressure  gauges.) 

Oeoifraptay.  Physical.  (See  also  Ge- 
ology.) 

Of  Illinois  Biver,  '68,  459. 

Lake  Winnipeg,  '75,  i,  389. 

Mississippi  Biver,  headwaters  of,  '70, 
285;  '75,  i,  392. 

—  upper,  '75,  ii,  436;  '78,  909. 

—  valley  of,  '75,  i,  J86, 389, 401 ;  '78^  855. 

—  delta  of,  '75,  i,  624. 

Tennessee  Biver,  '68,  561,  578,  579,  584. 

St.  Francis  Biver,  '68,  468. 

Western  rivers^  '68,  307. 

Bocky  Mountains,  eastern  slope,  '75,  ii, 
982. 

North  Carolina  coast,  '76,  i,  378. 

Sierra  Madre,  '75,  ii,  998. 

Bio  Grande  Biver  valley.  '75,  ii,  984. 

Profile  of  continental  divide  between 
Atlantic  and  Pacific,  '77, 1246. 
Cteoloyy.    rSee  also  Coal,  Iron,  Physi- 
cal Geography,  Salt.) 

Of  Big  Sandy  Basin,  '75,  i,  764. 

Black  Hills,  '74,  ii,  630. 

Comstock  lode,  '72,  1129,  1140. 

Elk  Biver,  Va.,  '76,  ii,  173. 

Lake  Winnipeg,  '75,  i,  392. 

Little  Tennessee  Biver,  '76^  i,  717. 

Mississippi  Biver,  headwaters  of,  '75, 
i,  392;  '78,  909. 

—  Des  Moines  Bapids,  '67.  286,  305. 
Mississippi  Biver,  basin  or,  '78,  855. 

—  delta  of,  '75,  i,  624. 
Bed  Biver,  '73,  651. 
ITlntah  Mountains,  '72,  1113. 

Survey  west  of  lOUth  meridian,  '75,  ii, 

923. 
Explorations  40th  parallel,  '71,  1027. 
Bccession  of  falls  on  Minnesota  Biver, 

•78,  915. 
Subsidence  of  coast  of  North  Carolina, 

•78,  5.38. 
Oranite.    (See  Stone.) 
Orass*    Beach.    (See  Shore  protection.) 
Bermuda,  protecting  8loT)cs  by,  '75,  i, 

773; '76,  i,  748;  '79,  i«3. 
Effect  of,  on  fiow  of  wator,  '73,  1003. 
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Oulf  of  Mexico.   Fonnerlyezlettded 

up  Mississippi   River  to  Bn- 

baqae,  '68,  312. 
Littoral  current  in,  '74,  i,  738:  '76,  i, 

940;  '77,  433. 
Unstable  character  of  shore  line,  '79, 

929. 
Oulf  Stream.  Telocity  of,  '76,  i,  379. 
Oun-boats.    RemoTal  of  wrecks  of,  in 

Charlestjon  Harbor,  '73,  728. 

Harbors. 

I.  Genial  conMderaiions,  2.  Injury  to, 
3.  Harhon  of  refuse,  4.  Improvement  of 
harbors. 

1.  Gexerai.  considerations. 

Harbors. 

JuriBdictioiiof,  '73,  828,  887;  '74,  i,  203; 

'75,  i,  512,  8*«6;  '76,  i,  436;  '77, 

8-28,  928,  940;    '79.  498,    1362, 

1721. 
Dividing  line  between  United   States 

and  other  parties,  '76^  ii,  556. 
Area  of  Boston,  '71,  882,  884. 

—  Cherbourg,  '71,  884. 

Depth  required  for  lake  harbors.  (See 
Improvement  of.) 

—  of  water  affected  by  wind,  '67,  218: 

'68,  154,  171. 

2.  Injury  to. 

Injvry  by  private  dredging,  '72,  205; 
'73,  291; '74,  i,  46,207. 

—  encroachment  of  private  and  corpo- 

rate  interest^  '74,  i,  202,  207; 
•76,  ii,  535;  '77,  828,  928. 

—  obstructing  and  dredging  rivers  at, 

'75  i  287 

—  city  dumping  in',  '76,  ii,  429 ;  '77,  928. 

—  from  sawdust.    (See  Sawdust.) 

3.  Harbors  ov  refuge. 

Of  refuge f  necessity  for.  '66,  iv,  141; 
'70,  486,  488.  (See  also  Break- 
waters.) 

—  requirements  of,  '72, 211 ;  '77, 1050. 

—  jurisdiction  of,  '77,  928. 

—  mooring  buoys  at  '73, 293 ;  '74,  i,  210. 

—  Cleveland,  Ohio,  '74,  i,  232;  '77,  963. 

—  Delaware  Breakwater,  '73,  879,  881. 

—  necessity  for,  on  Lake  Saperior,  '76, 

ii,  328. 
on   Lake  Huron,  '72,   209,  217; 

'73,  292;  '74,  i,  209;  '76,  ii, 

538;  '77,  926;   '78,  1219;  '79, 

1645. 
on  Pacific  coast,  '77,   1049,1055; 

•79,  1801,  1805. 

—  Lake  Huron,  experiments  as  to  hold- 

ing power  of  ground  at,   '72, 
210,  219;  '73,  292. 

—  Sturgeon  Bay,  '76,  ii,  344. 

—  from  ice   at  Chester,   Del.,   '76,  ii, 

183*  '77  262. 
Delaware    River,  '71,  693,    705; 

'72,  420;  '73,  882;  '74,  ii,  134, 

151:  '78,434,437;  '79,429. 
Ohio  Riv«r,  '72,  420 ;  '78,  814, 820, 

828 ;  '79,  1355, 1366. 
St.  Louis,  '77,  506;  '78^  679. 


Harbors—Continued. 

4.  IMPROVESIENT  OF  IIASBORS. 

Depth  zeonired  for  Lake  harbors,  '6T, 
17,  34,  252,  255;  '73,  343;  '74^ 
i,  213;  ^TS,  ii,  543;  '77,  113, 
947,953. 

Improvement  of,  by  breakwaters.  (Sec 
Breakwaters.) 

—  piers.    (See  Piers.^ 

—  jetties.    ( See  Jetties. ) 

—  dikes.     (See  Dikes.) 

—  dredging.    (See  Dredging.) 

—  rock  removal.    (See  Kock  removaL) 
Heliotrope.    (See.  Surveys. ) 
Hired  Ijabor*    (See  Labor.) 
Hydrairiics.    (See  also  Surveys  and 

Gauging.) 
Of  Mississippi  River,  P.  P.  No.  13,  C.  E. 
Flow  of  wat^r  through  open  channels, 

'73.  896;  '76,  i,  296. 

—  restricted  channels,  '74,  i,  346;  '79^ 

774. 
Discharge  over  dams,  '79,  1552. 
Action  of  running  water  on  solids  in 

suspension,  '76,  ii,  5. 
Cross-section,  formula  for  elevation  doe 

to   contraction  of  width,  '75^ 

536. 
Velocity,  formula  for,  '72,  139;  '74^  h 
790;  '75,  ii,79,  344;  '76.  i,452, 
464;  '78,  1308; '79,  1970. 

—  of   tidal   currents   through    passes^ 

'74,  i,  790. 

—  in  terms  of  head,  '76^  i,  464. 

of  s1oi>e  and  cross-section,  '72, 139; 

•79,  1579. 

—  relation  of,  to  depth,  '76v  i,  451. 

—  ratio  of  bottom  to  surface,  '79,  770,' 

773  791. 

—  snrface.  '68,  763;  '70,  710. 

—  subsurface,  '70,  574,  626. 

—  relation  of  mid-depth  to  mean,  '75, 

ii,  301,  305;  '78,  260,  349;  '79, 
1970. 

—  mid-depth,  effect  of  wind  on,  '69, 254^ 

—  at  various  depths,  '69,  588;  '75,  ii, 

313. 

—  bottom,  '68,  763 ;  '70,  563,  629. 

—  effect  of  river  bends  on,  '75,  i,  575; 

'76,  ii,  265. 

—  of  lake  outlets,  '68,  961 ;   '70.  556. 

—  determination  of.    (See  Ganging  and 

Surveys.) 
Slope,  measured,  compared  with  calcu- 
lated, '76,  i,  298. 

—  formula  for,  in  terms  of  velocity  and 

depth,  '78,  535. 

—  as  determined  from  discharge,  "7^ 

ii,  278. 

—  velocity  due  to,  '72,  139. 

—  in  terms  of  velocity  and  hydraulic 

radius,  '79,  782. 

—  on  Washington  Aqueduct,  '68,  906. 
Discharge  of  nvers,  '76,  ii,  268. 

—  formula  for,  '68,   966;   '76,  ii,  274, 

277;  '77,  745;  '78,  531,  562. 

—  by  Humphreys'  and  Abbot's  formula 

confirmed,  '76,  ii,  246,  275, 

—  through  sluices,  '75,  ii,  610;  '77, 745. 
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Hydmlics — ContinnecL 
Di8chai]ge  of  liveTs,  eflfect  of  section  on, 

w9y  907* 

FIofttB  and  cords,  resistance  of,  '74,  i, 
534;  '75.  ii,  369;  *76,  i,  216; 
'78,380. 

Fonnala  for  resistance  of  a  body  mov- 
ing in  an  unlimited  fluid,  '74, 
i,  534 ;  '76»  i,  216;  '78»  383,  532. 

Samoos,  effect  of,  on  dams,  '76^  i,  375. 

Palsations  in  ronning  streams,  '69,  594. 
■ydraalic-gates.    (See  also  Canal- 
gates  and  Dams  movable.) 

Comparison  of,  '75,  i,  910,  920. 

Calcalation  of  strains  on,  '75,  i,  911. 
ice*   Anchor  ice,  '76^  ii,  419. 

Bemarksble  freezing  below  water,  '75, 
ii,203. 

Action  of,  on  Wisconsin  River, '  76,  ii ,  41 9. 

-Rock Island  Bapids,  '67,  358. 

-  cribs^  '68»  231 ;  '74,  i,  210, 220, 228. 
Piotection  of  piers  and  breakwaters 

against  action  of,  '73,  294,  296; 

'74,ii,  135;  '75,  i,  57,  320. 
Force  of,  impact  against  cribs,  '68,  231. 
Destrnction  of  cribs  by,  '75,  i,  310,  354; 

'76,  i,  258;  ii,  553. 
Dsm  in  St.  Clair  Biver,  '70,  164. 
Use  of  boats  to  keep  channel  free  from, 

'73,  874. 
Aeticn  of  Inridge  piers  in  closing  rivers 

with,  '71,  716. 
Burien  proposed  in  Delaware  River, 

•73,  874,  877. 
Dunage  to  vessels  by,  '77,  110. 
Harbor  of  refage  from.    (See  Harbors 

of  refnge.) 
iMliaed  planes*    (See  Canals.) 
lr»B. 
Deposita  on  Elk  River,  '76,  ii,  171. 
-Cumberland  River,   '71,  482;    '79, 

1429. 

-  in  Virginia,  '74,  ii,  104. 
CoTTosion  of,  in  li^e  water,  '68^  ir>6. 
Effect  of  salt  water  on,  *79,  447. 
Sti^Dgth  of.    (See  Bridges. ) 

IrrigMtioii. 
On  the  Nile,  '75,  i,  556. 
Of  Stti  Joaquin  Valley,  H.'  Ex.    Doc. 
290,  43d  Cong.,  1st  Sess. 
^aads.    Formation  of,  '75,  ii,  447. 
Wearing  away  of,  in  Boston  Harbor, 
'71.  885 
Jet  (SeeWaterljet.) 

Jetties. 

(See  also  Wing-dams.) 

I-  (iaeraicomsideratians,  2.  ImprmHmeiU  of 
rteen  hf.  3.  Protection  of  ahorea  by,  4. 
dcMi/oatioii,  M  to  methods  of  conBtruo- 
tm.   5.  MiieeHanoous, 

1.  GZNEBAL  CONSIDERATIONS. 

Jetties,  oetUm  of,  in  rivers,  '73, 232 ;  '74, 
i,  7tt6;  '75,  i,  218;  '76,  i,  459; 
•79,  1173. 

-in  tidal  livere,  '71,  749,  750;  '72, 
«^0:  '76,  i,  477 ;  '78,  551, 558. 

-  in  river  deltas,  '74,  i,  785 ;  '75,  i,  980. 

Use  of,  on  lake  harboiB,  '75,  i,  966,  972. 


Jetties — Continued. 

2.  Improvement  of  rivers  by. 

Improvement  of  river  moutbs  by,  '76,  i, 
980. 

—  shaUow  rivers  by,  '72,  139;  '76,  ii, 

399. 

—  montb  of  Brazos  River  by,  '75,  i,  938. 

—  Cumberland  Soand  by,  '76,  i,  459. 

—  Danube  bv,  '75,  i,  219. 

—  MissLssipia  River  mouth  by,   '74,  i, 

833,878;  '75,  i,  951, 953,  980. 

—  mouth  of  Rhone  by,  '75,  i,  965. 

—  Tombigbee  River  by,  '76»  i,  496. 

—  Vistula  by,  '79, 1012. 
failure  of,  '74,  i,  837, 848. 

—  Wisconsin  River  by,  '76,  ii,  399. 

—  of  rivers  by  transverse  Jetties,  '76, 

ii,  406. 
Longitudinal  and  transverse  compared, 

'77,  508. 
Distances  between  transverse,  '72, 139, 

357;  '74,  i,  '332;  '76,  i,  629,  ii, 

406. 
Careless  arrangement,  effect  of,  '74,  i, 

345. 
Use  of,  condemned  in  tidal  rivers,  '71, 

749, 751. 
Determination  of  length  of,  '79,  782. 

3.  Protection  of  shores  by. 

Length  of  shore  protected  by,  '72,  139, 
357 ;  '74,  i,  332 ;  '76,  i,  629,  ii, 
406. 

AiTest  of  drift  of  sand  by,  '68,  a30 ; 
'70,  457;  '72,  936;  '75,  i,  320. 

For  beach  protection.  (See  Shore  pro- 
tection. ) 

FaUure  of,  '74,  i,  837,  848;  '75,  490; 
'79,  997. 

4.  Classification  of  jetties. 

Of  brush,  '73,  444,  448;  '74,  i,  3:36,  989; 

•75,  i,  219;  '76,  i,  180,  188,  ii, 

403;   '77,  989;    '78,  1194;  '79, 

732. 
Canal  boats  filled  with  stone,  '66,  ii, 

36;  '75,11,  103. 
Concrete  blocks,  '68^  500,  512 ;  '71, 545. 

(See  Breakwaters.) 

—  filled  caissons  at  Matagorda  Bay, 
•79,  926. 

Floating,  67,  427. 

Of  Gabions  filled  with  sand,  '74,  i,  732, 
733,  757;  '75,  i,  846,  a^9;  '76, 
i,  664,  574,  582;  '77,  446,  447, 
460,  470;  '78,  426,  603;  '79,  911. 

—  settlement  of,  '79,  911. 
Of  piles,  '78,  458,  464,  466. 
Wattled-piles,  '79,  709,  710,  1028. 1039. 
Sheet-piles,  '73,  814  ;  '79,  705,  707. 
Sheet-piling  filled  with  sand,  '79,  465. 
Timber  groins,  '72,   1007 ;   '76,  i,  180 

188 
Random  stone,  '78,  1284  ;  '79,  807. 
Submerged,  '76,  i,  477  ;  '78,  569. 

5.  Miscellaneous. 

On  curved  llnee^  '79,  732. 

Efiect  when  oblique  to  current,  '79. 524. 
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Jetties— Continued. 
Cost  of,  '72,  358;  '76,  i,  677,  685;  '78, 
461),  1195. 
Jurisdiction. 

Of  Harbors  and  Rivera.    (See  Harbors 
and  Rivers.) 

Labor. 
Contract  compared  with  hired,  '66,  i, 
14;  '67,  97,  470;  '70,  182;  '71, 
174;  '75,  i,  248,  460,  685;  '76, 
i,  657,  659,  661,  671,  ii,  524.  557 ; 
'77,  514,  544;  '78,  508,  709, 
758,  770,  1139,  1164, 1191 ;  '79, 
1520. 

LahLes.  Northern  and  Korthtceatertif 
formerly  drained  into  valley  of 
the  Mississippi,  '68^  308,  442; 
'75,  i,  396. 

—  shore  line  of,  '75,  ii,  857.   (See  Sand.) 

—  height  above  tide  water,  '75,  ii,  853; 

'76,  iii,  5,  71,  80;  '77,  1107, 
1189. 

—  surface  of,  '68^  961. 

—  water-shed  of,  '68,  961. 

—  discharge  of,  '67,  564;  '68,  931,  958, 

965;  '70,  565,  617.  (See  Dis- 
charge. ) 

method  of  measurement,  '68,  950; 

'69,572;  '70,554. 

—  rainfall  on.    (See  Rainfall.) 

—  evaporation  on.    (See  Evaporation.) 

—  water  level  curves  of,  '78,  1412. 
gauges,  comparison  of,  '68,  981. 

—  temperature  at  various  depths,  '71, 

1021. 
depth  of  minimum,  '71,  1021. 

—  hottom  character  of,  in  deepest  parts, 

•71,  1021 ;  '75,  i,  304,  320. 
results  of  dredging,  '71,  1020. 

—  velocity  of  wind  on,  '72,  1072.    (See 

also  Wind  ) 

—  tides  on,  '66,  iv,  93;  '71,  989;   '72, 

1035;  '73,  1172. 

—  oscillations  in  surface  of,    '66,   iv, 

93;  '67,  100,  599;  '68,  96,  983; 
'69,  600;  '72,  116,  1033,  1040; 
'73, 1193;  '76,  ii, 341.  (Seealso 
Seiches. ) 

—  currents,  direction  of,  '73,  261. 

—  mirage,  effect  of,  in  signaling,  '67, 

575. 

—  depth  of  water  required  in  harbors. 

(See  Harbors.) 

—  harbors  of  refuse  on.    (See  Harbors. ) 

—  vessels,  dimensions  of,  '67,  227,  257 ; 

'72,  220;  '74,  i,  592,  614;   '76, 

ii,  431. 

height  of  masts  on,  '74,  i,  614. 

tonnage  of,  '74,  i,  590. 

—  disasters  on,  No.  of,  '66,  iv,  141. 

—  depth  of  Lake  Erie,  '68,  966. 

—  survey  of.    (See  Surveys. ) 
Champlain,  range  of  water  surface  on, 

'71,  1019. 

—  earliest  introduction  of  steamboats 

on,  '73,  405. 
Formation  of,  bv  Mississippi  River,  '78, 

912 ;  '79,  1010. 
Origin  of,  along  Gulf  and  Atlantic  coast, 

'76,  i,  393. 


liahLes— Continued. 
Winnipeg,  elevation  of,  '68,  309. 

—  physical    characteristics  of,    '75,  i, 

389. 
Liand.  grants  for  rivers  and  harbors. 
(See  List  at  end  of  this  Index.) 
Liatitude.    (See  Surveys.) 
Lievees.    General    principles  of,    '68, 
470;  '75,  i,549. 
On  the  Nile,  '75,  i,  556. 
In  Holland,  '75,  i,  563. 
In  India,  '75,  i,  552. 
On  MUaUsippi  Biver^  '68,466;  '69,313, 
322,  327,  335;  '74,  i,  380;  '75^ 
i,  536,  548,  564,  668. 

—  errors  of  present  system,  '75,  i,550. 

—  local  ion  of,  '75,  i,  557. 

—  protection  of,  '75,  i,  555. 

—  effect  of,  '79,  1017,  1021. 

—  cioss-section  of,   '68,  470,  472,  473; 

'69,  344;  '72,  438;  '74,  i,  391; 

'75,   i,  552,  555,  562,  564,  587, 

593, 626 ;  '78,  1384. 
proposed,  '68,  413 ;  '71,  381 ;  '74, 

i,386;  '75,1,628. 
of  old,  insufficient,  '74,  i,  391. 

—  slope  of,  '78,  1384. 

Of  sand  faced  with  clay,  '76,  11,  626. 
Destruction  of,  on  St.  Francis  bottom, 

'74  i   381 
Protection  of,'  '74,'  i,  383;  '75,  i,  555. 
Condition  of,  in  Louisiana,  '75,  i,  599. 

—  Mississippi,  '75,  i,  596. 

—  Missouri,  '75,  i,  588. 
Construction  of,  at  San  Diego,   Oal., 

'77,  997. 
Liime.    Yossels   fired   by  slacking  oil 

'74,  ii,  286. 
LiOffS.    (See  also  Rafts.) 
Obstructions  to  navigation  from,  '75,  i, 
374;  '79,  843,  1173,  1177,  1182, 
1196. 
Scour  of  rivers  increased  by,  '74,  i,  202. 
Closure  of  Pearl  River,  Alabama,  by, 
•79,  896. 
Liongitude.    (See  Surveys.) 
mairnetic  observations.  (See  Surveys.) 
mats.    (See  also  Brush.) 
Machine  for  construction  of,  '79,  876, 

1112. 
Valuable  flexibility  of,  '79,  1052. 
Of  canes.  '78,  616;  '79,  827,  876,  931. 
Grass,  '79,  1068,  1072,  1074. 
A  carpet  of,  for  protection  of  bottoms  of 
rivers,  '78,  616;  '79,  876. 
meridian.    Length  of  arc  of,  '70,  544; 

'73,  1174, 

meteorologieal.     Observations    on 

Northern     and     Northwestern 

Lakes,  '67,  586,  602,  684,  721; 

'68,  967,  993;   '72,  1068;  '73, 

1197;  '74,  iij  472;  '76,  iii,  103. 

meters.    (See  Gauging  and  Surveys.) 

mines. 

Of  copper  in  North  Carolina,  '75,  ii, 

135. 
Comstock  mine,  description  of,  '72,  1129. 

—  tteology  of,  '72,  1129,  1140. 

—  drainage  of,  '72, 1153. 

—  ventilation  of,  '72,  1131 
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MiBe»— Con  tinned. 
CnutDdb  minej  amount  of  silver  taken 
ftom,  '72,  1139,  1156,  1161. 

—  cost  of  raising  ore,  etc..  from,  '72,' 

iisa 

—  cause  of  the  fiasnre  vein,  '72,  1143. 
-report  on  Satro  Tonnel,  '72, 1126. 
Ophir  mine,  cost  of  drift  on,  '72,  1154. 

—  cost  of  shaft  on,  '72,  1154. 
ChollarPotosi  Tunnel,  cost  of,  '72, 1165. 
Sluice  mining,  '78,  1296. 

Method  of  leducing  copper  ore,  '75,  ii, 

136. 
MoviMe  Dams.    (See  Dams. ) 
Iii-lanps.    Formation  of,  '70,  330, 

37:5j'75,  i.  626;'77,  431. 

Bemoval  of,  by  blasting,  '70,  330,  334. 

Xile9.    Sympathetic  character  of  mule 

power,  '72,  768. 
HHm^lyeerine*     (See  Explosives.) 
0IL  TraDsportation  of,  by  pipes,  '76,  ii, 

151 ;  '79,  1375. 
(h^Her^beds.    Irregularity  of  depths 

over,  '73,  818. 
Parks.    Great   natural,    of  Colorado, 

'75,  ii,  937. 
Dimensions  of  celebrated,  '67,  535. 
Proposed  in  Washington,  D.  C, '67, 523, 

542, 547. 
I  Peal.   Origin  of,  on  Atlantic  coast,  '76^ 
I  i,393. 

I    Analysis  of,  '76,  i,  396. 
Percdlatloii*    (See  Filtration.) 

Pienu 

!•  CUmficationy  as  to  methods  of  consiruo- 
fiw.  2.  Injury  <ind protection  of,  3.  MU- 
f^hoktons. 

Plm.  Jarisdiction  of.  (See  Harbors.) 
ifMoxryjnerv  at  Marcus  Hook,  Pa.,  '70, 

424;  '71,  687. 
-Newcastle,  Del.,  '71,  689. 
-Portland,  Me.,  '74,  ii,  305. 
Masonry  pier  superstructure,   '66,  iv, 
157, 163;  »75,  i,  212;  '76,  ii,390; 
•78,  1166;  '79,  1524. 

disadvantages  of,  '66,  iv,  157, 163; 

•67,  137,  222,  226,  228. 
Concrete,  '67,  225.    (See  Cement.) 
nfc,  description  of,  '66,  iv,  69,  88;  '67, 
69,  219;  '68,  154,  155,  215;  '69, 
IftJ,  104;  '73,  998;  '75,  i,  2i^. 
-advantages  of,  '66,  iv,  17,  20,  69,  71. 
I    -objections  to,  '68,  156;  '69,  133;  '75, 
'  i,  236,  237,  255.  258. 

-considered  a  blunder,  '69,  136. 
-compared  with  crib-piers,  '68,  156; 

•69,  102,  133,  1-35. 
-propoBwl  modification  of,  '68^  156; 

•75.  i.  236. 
-use  of  brush  to  make  sand-tight,  '73, 
2fH;  '75.  i,  193;  '78, 1211.     (See 
j  Brush.) 

I  plauk  revetment  to  make  sand- 

.  tight,  '75,  i,  243 ;  '79, 1512, 1514. 
timber  beam  to  render,  sand  t igh  t, 
•75,  i,  243;  '78,  1213;  '79,  1659. 
,  shingle  shavings  to  render,  sand- 

tight,  '79,  1622. 

2  EN 


Piers— Continued. 
PUcy  iron  tie-rods  required  in,  '68»  156. 
Crib-piers.    (See  Cribs.) 
Slab-piers,  description  of,  '66,  iv,  141; 

•73,  250;  '75,  i,  193;  '76,  U,  505; 

'79.  1659. 

—  rendering,  sand-tight,  '75,  i,  193;  '76, 

ii,  505. 
Brush-piers,  description  of,  '66,  iv,  105. 

(See  also  Brush.) 
Iron  piers,  description  o^  '71,  668;  '76, 

ii,  267; '78,  431. 

—  founded  on  screw-piles,  '71, 635;  '74, 

ii,  133;  '75,  ii,  174;  '76,  i,  267; 
'77,  256. 

2.  Injuby  and  protection  of. 

Injury  to,  by  river  currents,  '76,  ii,  532. 

—  by  gales,  '77,  967. 

—  by  colliding  vessels,  '78,  1183. 

—  from  action  of  ice,  '75,  i,  310. 

—  from  vessels  attaching  lines  to,  '69, 

85,  135,  141;  '77,  965;  '78,  452. 
Prott'ction  of.  against  action  of  ice,  •69, 
85;  '74,  ii,  135. 

—  afforded  by  buttresses,  '70,  137. 

3.  Miscellaneous. 

Objections  to  divergent  piers,  '66,  i,  21, 

22,  iv,  6.   11,  17,  18,  144,  145, 

14H;  '67,  141,  218;  '72.  230,  240; 

•77,  281,  871;  '79,  1698,  1700. 
Proper  width  between,  on  lake  harbors, 

'66,  i,  26,  27. 
Legislation  required  for,  '77,  940. 
Use  of  United  States  piers  by  private 

parties  for  docks,  '66,  i,  15,  22, 

li,  37,  iii,  5;  '67,  29,  141;  '69, 

85;  '76,  ii,  559,  561,  571;  '79, 

1721. 
Introduction  of  snnbbing-posts  in,  '66, 

iv,  70;  '69.  KiS,  141;  '71,  193, 

194; '77.  965. 
Difficulty  of  lighting  during  extension, 

'76,  ii,  427. 
Necessity  of  extending  to  deep  water, 

'76,  ii,  506. 
Modification  to  prevent  waves  in  inner 

harbor,. '73,  204. 
Sloping  superstrnctnre  for,  '71,  215. 
Piles. 
Sustaining  power  of,  P.  P.  No.  5,  0.  E. ; 

'72,761;  '77,256;  '78,432. 
Dnving  of  details,  '68,  515;  '72,  1008; 

'75,  i,  4()9. 

—  by  steam,  '73,  216. 

—  by  powder,  '75,  ii,  82. 

—  by  a  follower,  '79,  1591. 

—  by  water-jet,  '75,  i,  860;  '76,  i,  564; 

'77,  449,  450. 
Driver  for  two  rows,  '73,  998. 
Penetration  of,  at  Fort  Brown,  Texas, 

•78,  620. 
Method  of  extracting,  '72.  246 ;  '74,  ii, 

239;  '77,336;  '79,  447,651. 
Of  iron.     (See  Screw-piles.) 
Of  live  willows,  '78,  621. 
Breakwater   at    Fort   Brown,    Texas, 

'78,  619. 
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Piles— Continued.  ' 

Revetniput  of,  '75,  i,  209;  '76,  ii,  341, 

41G;  '77,461;  '78,504,506. 
Dams  of,  '76,  ii,  416. 
Jetties  of,  '78»  458,  464,  466.    (See  also 

Piers  of  close  piling,  '69,  101;  '75,  i, 
237.     (See  also  Piers.) 

Shore  protection  of,  '77,  475. 

Use  of,  in  brush-dams,  '79,  1036. 

Foundation  of,  for  cribs,  '72,  166;  '78, 
1185,  1188;  '79,  1557,  1558, 
1590. 

Use  of,  in  interior  angles  of  cribs,  '68, 
169,  174;  '69,  107,  122,  126; 
'78»  1201,  1204,  1207.  (See  also 
Cribs  and  Piers.)  ! 

Preservation  of,  by  carbolizing,  '74,  i, 
787;  '79,  393.  (See  also  Tim- 
ber.) 

Palmetto,  resists  ravages  of  teredo  na- 
valis,  '68,  512.  (See  also  Ter- 
edo uavalis.) 

Cutting  off  below  surface  of  water, 
•73,  998. 

Scretc-pile8,  proper  form  for  flanges, 
'72  762. 

—  method  of  sinking,  '72,  769 ;  '73,  861 ; 

'75,  ii,  174;  '79,448. 

—  l)enetration  of,  '72,  761. 

—  sinking  facilitated  by  water-jet,  '73, 

860. 

—  sustaining  power  of,  '72,  763,  765 ; 

'77,  256;  '78,  432. 

—  use  of,  at  Lewes,  Del.,  '71,  665,  667  ; 

'72,759;  '73,860;  '74,  ii,  131; 

'76,  i,  267;  '77,  256;  •78»  431; 

'79,  448. 

dimensions  of,  '79,  448. 

Gloucerter  Point,  '72,  789. 

Delaware  River,  '73,  876. 

—  action  of  salt  water  on,  '79,  447. 

—  removal  of,  by  use  of  water-jet,  '79, 

447. 

—  cost  of,  '71,  «J6;  '75,  ii,  174. 

Sheet  pi1e8y  method  of  sinking,  in  Hol- 
land, '75,  ii,  621. 

by  panels,  '75,  ii,  621. 

by  water-jet.     (See  Water-jet.) 

^—  use  of,  for  dikes,  '71,  590. 
Ponrder.    (See  Explosives.) 
Pressure  ffauflrcs. 

Di«cu»*8ed,  '75,  ii,  823. 
Private,  Corporate,  and  State 
urork.  on  rivers  and  harbors. 
(Se-H  List  at   the  end   of   this 
Topical  Index. ) 
Pulsations.    Existence  in  all  streams 
of  water,  '69,  594;    '71,  989; 
'72,     10;»,     1040.     (See    also 
Seiches. ) 
Pnmps*    Description  of,  on  Delaware 
and  Chesapeake  Canal,  '76,  i, 
406. 

—  at  Rock  Island  Rapids,  '68,  422. 
Requirements  of,  for  city  supplv,  '76, 

ii,  697. 
'Dnty  of  various,  compared,  '75,  ii,  204. 
Discharge  of,  at  Rock  Island  Rapids, 

'69,  242. 


Pumps — Continued. 
Centrifugal  pumpj  dredging  by  use  of, 
•72,  666;  '73, 750;  '74,  ii,  11, 71 ; 
'75,  ii,  38,  (39;  '76,  i,  445;  '79, 
560, 1542.     (See  also  Dredging. 

—  percentage  of  sand  and  water  rai^ 

by,  '72,  668. 

—  cost  of  dredging  bv,  per  cubic  vanl 

'72,  669. 

—  use  of,    on    coffer-dams,    '68,    422; , 

'71,  164 ;  '77, 5299. 

Holly's  and  centrifugal  pumps  com- 
pared, '71,  164. 

— use  of,  in  operating  water-jet, '79, 1514. , 

Force-pump,  boring  by  means  of,  *75,  * 
i,  2:<5.    (See  also  Water-jet.) 
Raits*    (See  also  Bridges,  Logs,   and 
Sheer-booms. ) 

Natural,  on  Red  River,  '72,  569;  '73,  ; 
614,  640;  '76,  i,  598;  '79,  955. 

—  use  of  nitroglycerine  in  removing,  * 

'74,  i,  702,  708. 
Railroads.   (See  also  Transportation.) 

Average  cost  per  mile  in  United  States, 
'75,  ii,  6^. 

Capacity  of  New  York  Central,  com- 
pared with  Erie  Canal,  '71,  647. 

—  of  slow-rate  freight  railroads,  *74,  i, 

610. 

Comparison  of  freight  rates  with  other 
methods  of  transportation, 
'71,  630,  644. 

Refusal  of  Central  Pacific  Railroad  to 
conform  to  regulations  in  carry- 
ing United  States  freight,  '73* 
1117. 

Investigation  of  accidents  on,  '77,  831. 
Rainfall.  (See  also  Evaporation  and 
Filtration.) 

Effect  of  forests  on,  '75,  ii,  172;  '79, 1211. 

With  different  winds,  '67,  59ri. 

Amount  in  California,  '76,  ii,  624. 

—  coiist  of  Florida.  '76,  i,  457, 

—  Columbia  Rivier,'  '79,  1844. 

—  Dakota,  '74,  i,  296 ;  '79,  1225, 1243. 

—  headwaters  of  James  River,  '77,  759. 

—  Cumberland  Sound,  '76,  i,  457,  458. 

—  lake  region,  '67,  684 ;  '68,  961,  971, 

980 ;  '69,  601. 

—  Minnesota,  '79,  12■^4,  1243. 

—  headwator-shed  of  Mississippi  River, 

'70,  287 ;  '75,  ii,  4:W,  440. 

—  region  of  Upper  Mississippi,  '74,  i, 

296;  '79,  1197,  1199,  1213,  1226. 

—  Lower  Mississippi,  '75,  i,  571. 

—  valley  of  the  Ohio,  '74,  i,  507,  520, 

523,  532 ;  '76,  ii,  100. 

—  San  Diego,  '74,  ii.  374,  375. 

—  South  Atlantic  States,   '76,  i,  532; 

•77,390;  '79,  780: 

—  in  Wisconsin,  '79,  1225,  1245. 

—  Allegheny  wat-er-sheds,  '79,  1391. 
Charts  of,  '75,  i,  676. 

Difference  between,  on  mountains  and 
lower  level,  '74,  ii,  375. 

Katioofj  to  water-shed,  '70,  2<'^7 ;  '73, 
499;  '74,  i,  507,  532,  5:W;  '75, 
ii,  438 ;  '76,  i,  532,  ii,  100 ;  '77, 
756;  '79,  1197,  1199,  1219,  1221, 
1227,  1236,  1241. 
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BalBfall— CoDtinoed. 
BeHoofy  to  discharge  on  lakes,  '68,  962. 
—  to  eTaporation,  '70,  287. 
-to drainage,  »79,  1391. 
RafliOVSy  effect  of,  on  dams,    '76,  i, 

375;  '79,  1201. 
Battlesnake-plant,  description  of, 

'68,649. 
BefractiODy  co-efflcient,  '73,  1189. 

Eff«t  of,  '67,  575. 
Bctervoirs,  improvement  of  rivers  by, 
•66,  iv,  263,  315;  '69,  323;  '70, 
2&2;  '73,  499;  '75,  i,  540,  564, 
616,  ii,  436 :  '76,  ii,  288 ;  '79, 
1193;  Ex.  Doc.  39.  46,  2. 
BeTetment,   sond-tisht  oy  means  of 
solid  wooden  beam,  '75,  i,  243; 
•78,  1213 ;  '79,  1659. 
Filled  with  sand  proposed  at  Port  Clin- 
ton, '68,  154. 
Plan  for,  Portage  Canal,  Wis.,  '76,  ii, 

417. 
Of  sheet  piling  at  Toledo,  Ohio,  '78, 
1249. 

I.  Gtiural  conaiderations.  2.  Banica,  3. 
Cut-offs,  4.  Bends.  5.  Beds,  6.  Floods. 
7.  BcwSf  formation  and  removal  of.  8. 
Pkjftical  ckaractcristica.  9.  Improvement 
of  riten. 

1.  General  considerations. 

Bhrers,  jurisdiction  of,  '73,  828;  '74, 
1,  203,  '75,  i,  512,  826;  '76,  i, 
436;  '77,  828,  928,  940;  '79, 
1021,  1024. 

Length  of  greatest,  in  the  United  States, 
'69,  548 ;  '79,  1791. 

Deltas,  physical  characteristics  of,  '74, 
1,  805. 

Bapids  in,  indicate  comparatively  re- 
cent oriein,  '68,  308;  '78, 916. 

Genetmlly  shallower  than  adjacent 
hikes,  '78,  912. 

Kffeetof  affluent,  on  rivers,  '78,  911. 

Bodily  movement  of,  '79,  1011. 

Bridging  of.    (See  Bridges.) 

lojoiy  to,  by  mining  operations,  '76^ 
ii,  620;  '77,  993;  '78,  1297;  '79, 
1751,  1857. 

Obstnctions  placed  by  rebels,  '75,  i, 
874;  '76,  i,  330. 

h^jvry  to,  from  sawdust.  (See  Saw- 
dust.) 

Belsfcionof  velocity  to  depth,  '76,1,451. 

Reduction  in  depth  by  deposition  of 
sediment,  '75,  i,  548,  ii,  171. 

Arrest  of  sediment  by  use  of  Brownlow- 
weeds,  '78,  640,  654. 

2.  Banks. 

•Bflsti,  difference    between  height  of, 

'79, 1009. 
-abrasion  of,  '75,  ii,  498. 
-cavingof, '75,  ii,  519. 
ensue  at  falling  stages,  '72,  436; 

'78,  615. 
—  peentiar  caving  of,  on  Red  River  of 

the  North,  '78,  730. 


Rivers — Continued. 
Banks,  caving  of,  on  Mississippi  River, 
'75,  1,  558,  608 ;  '78,  841 ;  '79, 
976,  979. 

—  changes  due  to  cultivation,  '78, 846. 

—  effect  of  dams  on,  '73,  232. 

—  protection  of.      (See  Shore  protec- 

tion.) 
Increase  in  width  of  Mississippi,  '78, 

841,  844,  847 ;  '79,  1009. 
Rectification  of,  '72,  839;  '76,  ii,  279, 

285;  '78,255. 
Rectifying  action  of  dams,  '76,  ii,  40-^ 
Rectification  of  Garonne,  '72,  839;  '76 

ii,  279. 
Slopes  consistent  with  improvements, 

'76,  i,  374,  ii,  284. 

3.  Cut-offs. 

Cut-offs,  method  of  formation,  '70,  376; 
'75,  u,  499,  507. 

—  ii^furious  action  of,   '72,    435 ;    '73, 

645;  '75,  i,540;  '79,899. 

—  danger  to  rivern  from,  '71,  381 ;  '75, 

i,  540. 

—  at  Dutch  Gap,  '76,  i,  292. 

4.  Bends. 

BendSy  effect  on  regimen,  '75,  i,  575,  ii, 
488;  '76,  i,  296,  ii,  265. 

•—  deep  water  on  convex  side,  Red 
River  of  the  North,  '79,  1192. 

—  effect  of,  on  depth,  '79, 1008. 

5.  Beds. 

Beds,  changes  in,  '68,  307,  760;  '75,  i, 
477,  497,  542,  549. 

—  cause  of  filling  up,  '68,  307. 

—  present,  of  Mississippi,  '75,  i,  549. 

—  ancient,  of  Mississippi,  '75,  ii,  497. 

—  movement  of  sand  in,  '75,  ii,  502, 

504;  '79,  1751,  1757,  1759,  189 J, 
1967. 

—  protection  of,  by  mat  carpet,   '68, 

616;  '79,  876. 

—  rising  of,  at  high  water,  '75,  ii,  477. 

—  changes  in  Connecticut,  '68,  760. 

6.  Floods. 

Floods  on.     (See  Floods.) 
Pulsations  in,  '79,  786. 

7.  Bars. 

Bars.    (See  also  Sand  and  Sediment.) 

—  removal  of.     (See  Rivers,  Improve- 

ment of.) 

—  increased  width  of  rivers   at,  '78, 

842. 

—  action  of  high  water  on,  '72,  132. 
floods  on,  '75,  ii,  477,  507. 

—  effect  of  floods  on,  '79,  1010. 

—  wave-like  motion  of,  '75,  ii,  502,  504, 

507;  '76,  i,449;  '79,  1751,  1757, 
17.'->9,  1H92,  1967. 

—  length  of,  on  Mississippi,  '78,  841. 

—  progressive  motion  of,  '75,  ii,  477, 

484 ;  '76,  ii,  179,  256,  402. 
—formation  of,  '72,  108,  132,  13i),  142; 
'74,  i,  804,  863,  865;  '75,  i,  95;), 
ii,  457,  474,  476,  477,  484,  502, 
504 ;  '76,  i,  449. 
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K  i  vers — Continued. 
Bars — 

-formatUm  0/ gravel-bars,  '78,  842. 
-  —  at  river mSuths,  '68,  111 ;  '72,  242, 
244;  '73.  335;  '75,  i,  311,967, 
979;  '77,967. 

by  fresbeto,  '76,  ii,  541. 

by  storms,  '68,  111 ;  '77,  967. 

artificial,  by  the  Brownlow-weed, 

•78,  640,  654;  '79,  1014.  1054, 

1058, 1061, 1070, 1077, 1080. 1088. 
at  deltas,  '74.1,  804;  '76,  1,  449, 

458. 

in  tidal  rivers,  '67,  421. 

at  confluence  of  opposing  tides, 

'74,  ii,  35. 

on  Connecticut  River,  '78,  267. 

at  mouth   of    St.  John's  River, 

Florida,  '78,  582,  585. 
on  Mississippi  River,  '74,  i,  804, 

863,  865;  '75,  i,  ^  967,979; 

•76,  ii,  179;  '78,  842; '79,  1010, 

1892, 1967. 
at  mouth  of  Mississippi,  '66,  iv, 

236 ;  '67,  376 ;  '70.  330 ;  '74,  i, 

835,  855;  '75,  i,  959;  '77,  431. 
on  Wisconsin  River,  '76,  ii,  256, 

402.  ^. 

—  advance  of,  at  mouth  of  the  Mis- 

sissippi, '68,  48:1;  '70,  322;  '74, 
i,  835,  855 ;  '75,  i,  596,  ii,  477, 
484 ;  '77,  429.  4*30. 

—  formation  of  mud  lumps  at  mouth  of 

Mississippi  River,  '77,  431. 

—  sparring  boats  over,  '68,  628. 

8.   PHYSICAI*  CHARACTEBI8TIC8. 

Effect  of  tides  on,  '68,  919 ;  '78,  583. 
Peculiar  character  of,  in  Florida,  '77, 

385. 
Southward  movement  of,  along  Florida 

coaat,  '78,  585. 
Lengthening  of  tidal  estuaries,  '75,  ii, 

196. 
Discharges  of.     (See  Discharge.) 
Cross-sections  of.    (See  Cross-section.) 
Floods.    (See  Floods.) 
Slopes  of,  surfaces.    (See  Slopes.) 
Velocity  of.    (See  Velocities.) 
Tides  in.     (See  Tides.) 

9.  Improvement  of. 

Imprwcment  of,  greatest  slopes  xjonsist- 
ent  with,  '76,  i,  374,  ii,  284. 

—  of  sand,  bearing  discussed,  '75,  ii, 

511 ;  '79,  1008,  1051,  1173. 
~  by  rectification  of  channels,  '72,  839; 
'76,  ii,  279,  285,  408 ;  '78,  255. 

—  by  Brownlow-weed,  '77,   500;    '78, 

640,  654 ;  '79,  1014,  1054, 1058. 
1062, 1070,  1077,  1088. 

—  hy  removal  of  hare — 

by  dredging.    (See  Drerlging. ) 

scraping.    (See  Dredging.) 

means  of  water-jet,  ^68,  671 , 

•69,  310 ;  '79,  340 ;  '79,  383,  384. 

harrowing.     (See  Dredging.) 

screws.    ( See  Dredging. ) 

blasting,  '70,  334. 


re- 


Bivers — Continued. 
Improvement  of—  ^    ,   .        v 

hy  channelers.    (See  Dredging. ) 

wing-dams.    (See  Dams. ) 

jetties.    ( See  J etties. ) 

—  ly  deflectors.    (See  Deflectors. ) 

dredging.    (See  Dredgiiw;. ) 

rock    removal.     (See    Rock 

moval. ) 

wing-dams.    (See  Dams.) 

jetties.    (See  Jetties. ) 

sluices.    (See  Sluices.) 

reservoirs.    (See  Reservoirs. ) 

chutes.    (See  Chutes.) 

slack-water     navigation.        (See 

Dams.) 

dikes.    (See  Dikes.) 

levees.    (See  Levees. ) 

dams,    permanent.    (See  Dams.) 

dams,  movable.    (See  Dams. ) 

locks  and  canals.     (See  Canals.) 

Boek  removal* 

1.  List  of  placeSf  alphahetieally  arranged, 
2.  Drills,  3.  Drilling,  4.  Blasting.  5.  Bat- 
teries, 6.  Explosives,  7.  Chisel-baaU. 
8.  Misoellanetyus  methods,  9.  Measure- 
ment of  rock  excavation,    10.  Cost, 

1.    List    op    places,  alphabeticax-ly 

arranged. 

Bock  removal  hy  Drilling  and  Blast- 
ing at. 

—  Ahnepee,  Wis.,  '76,  ii,  346,  356,  360; 
•79,  1507. 

—  Appomattox  River,  '78,  465. 

—  Ashtabula  Harbor,  '70,  179. 

—  Bath,  Me.,  '71,  845. 

—  Blossom  Rock,  Cal.,  '68, 883;  '69, 485, 
488,  491,  493;  '70,  510;  '71,  905, 

923. 

effects  of  surface  blasts,  '71,  924. 

use  of  coffer-dam  at,  '69,  491 ;  '71, 

926. 
~  Boston  Harbor,    novel   method    at, 

•70,  465. 

—  Columbia  River.  '72, 997;  '76,  ii,  663. 

—  Des  Moines  Rapids,  '67, 280;  '69,220; 
'76  i  658 

—  Detroit  River,  "76.  ii,  543;  '77,  935. 

—  Eagle  Harbor,  Mich.,  '76,  ii,  323;  '77, 
845:  '78,  li:i3. 

—  East  River,  N.  Y.,  '67,  499;  '69.  55; 
•72,  802;  '73,  934:  '78,  413. 

—  Falls  of  the  Ohio,  '70,  386;  '78,  770. 

—  Georgetown  Harbor,  D.  C,  '77,  351; 
'78  508. 

—  Ballet's  Point  by  shafts  and  galleries, 
'69,  391;  ^75,  ii,  200; '77,  228, 
232;  '79,  61,  378,  384. 

-Hell  Gate,  '68,  728,  732;  '69.  388; 
•70,  433;  '71,  724;  '74,  ii,  160; 
'75,ii,  209;  '76,1,238. 

—  James  River,  '73,  776.  

—  Kanawha  River,  '77,  299,  301;  '78, 
468. 

—  Lime  Point,  Cal.,  '68,  20;  '69, 19. 
amount  removed  at  a  blast,  '69, 

19. 
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Itock  reiBOTal — Continued. 
Bfi  DrUUng  and  Blasting  at — 
-New  Haven,   Conn.,  '68^  751;   '70, 

445; '72,  876; '74,  ii,  260. 
-New River,  Va.,  '78,  496,  499. 
-Noonday  Rock,  Cal.,  '75,  ii,  719. 

—  Oak  Orchard,  Ohio,  '74,  i,  245. 

—  Providence  River,  Conn.,  '71,  733. 

—  Biucon  Rock,  San  Francisco  Harbor, 

•73,  1137;  '74,  ii,  371;  '75,  ii, 
694. 

—  Tenu^see  River,  '72,  494 ;  '76,  i,  711 ; 

•78,  757. 
-Tower Rock,  Mass.,  '68,  811. 
^  aided  hy  ooffer-dams  at  Des   Moines 

RapidB,  '69, 225;  '76,  i,  657, 660. 

HeUGate,  '70,4.^1. 

Kanawha    River,   '77,    299,   301; 

'78,468. 
Rock  Island  Rapids,  '67, 295;  '68^ 

421, 437;  '69, 238,  243,  249;  '71, 

300,  330;  '74,  i,  312;  '77,  543. 

—  compared  with  chiseling,  '79,  1134. 

—  diiliculty    of    working    to    definite 

plane,  '69,  247. 

—  even  bottom  obtained  at  Rock  Is- 

land Rapids,  '76,  i,  668. 

2.  Drills. 

—  experiments  at  Hallet's  Point,  '75, 

ii,  204. 
HeU  Gate,  '76,  i,  238. 

—  steam,  failure  of  Gardner's  patent, 

'68,  422. 

—  diamond,  '69,  388;  '71, 775;  '72,  803; 

'73,  776,  935;  '74,  ii,  39,  42. 
compared  with  steam  drills,  '72, 

803 
-compared,  '72,   803,    877;   '73,   777, 

935; '75,  ii,  252. 

—  experiments  on  best  quality  of  steel 

for,  '75,  ii,  204. 

—  airaogement  of,  at  Rock  Island  Rap- 

ids, '79,  1135. 

3.  Drilling. 
DnUiii<7. 
-detaiU  at  Ahnenee,  '76,  ii,  346,  357, 

360:  '79,  1506. 

Ashtabnla,  '70,  180. 

Blossom  Rock,  '68*  885,  886. 

Columbia  River,  '69, 475;  '72,  997. 

by  hand,  '76,  ii,  663. 

Detroit  Eiver,  by  hand,  '77,  935. 

Diamond  Reef,  scow  used  at,  '72, 

804. 
Eagle  Harbor,  Mich., '68^  91;  '69, 

76;  '76,  ii,  324;  '77,  847;  '78, 

1134. 

Georgetown  Harbor,  '77,  352. 

Ballet's  Point,  '69,  392;  '73,  935; 

'75,  u,   205;  '77,  228;  '79,  61, 

378,  784. 

dome  proposed  at,  '69,  392. 

scow  used  at,  '73,  937. 

Harlem  River,  '76,  i,  244. 

Hell  Oat«,  '68,  7:36;  '70,  439;  '71, 

724;  '72,803;  '74,  ii,  160,  164; 

'75,ii,  208;  '76,  i,  2:«. 


Rock  removal— Continued. 
Drilling, 

—  details  at — 

HeU  Gate,  use  of  drilling  scow  at, 

'68,736;  '71,725;  '72,805;  '74, 

iijl63;'76,  i,  239. 
dmiensions   of  holes  at,    '71, 

726. 
James  River,  '73,  776;  '74,  ii,  39; 

'75,  ii,  82. 
Ludington  Rock,  Conn.,  '72,  877; 

'74,  ii,  260. 
from  fixed   platform,    '74,    ii, 

260. 

rate  of  progress,  '72,  877. 

Middle   Rock,   New  Haven,    '68, 

751;  '70,  445;  '71,  776;  '75.  ii, 

252. 

depth  of  holes  at,  '68,  751. 

New  River  '79,  535. 

Oak  Orchard,  '74,  i,  245. 

Rock  Island,  '68,  423;  '79, 1135. 

rate  by  hand,  '68,  425. 

Hi  neon  Rock,  Cal.,  '74,  ii,   371 ; 

'75,  ii,  695. 

Tennessee  River,  '76,  i,  711. 

Tower  Rock,    '68^  812;   '69,  422, 

429. 

—  use  of  tripods  for  platform,   '74,  ii, 

260;  '76,  i,  670,  ii,  323. 

—  rate  of.    (See  Drills.) 

—  depth  of  hole  below  proposed  bot  • 

t.om,  '69,  425. 

—  use  of  water-jet  for  cleaning  holes, 

'69,  427. 

—  notes  on  tunnel  work,  '76,  ii,  124. 

—  description  of  scows  for,  '79,  113i», 

1154. 

—  oast  ofy  at  Ashtabula,  '70,  180. 

Eagle  Harbor,  '71,  847;  '78,  11.34. 

Hell  Gate,  '71,  725;  '76,  i,  241. 

—  small  cost  of,  when  compared  with 

other  items,  '68^  738. 

4.  Blasting. 

Blasting,    (See  also  Explosives,  No.  6.) 

—  details  at  Ahnepee,  Wis.,  '76,  ii,  347, 

357   360, 

Ashtabnla,'  Ohio,  '70,  179. 

Boston  Harbor,  '69,  430. 

Blossom  Rock,  '68,  883;  '69,  485; 

'70,  510;  '71,  927,  933. 

Columbia  River,  '69,  475. 

Eagle  Harbor,  Mich.,  '76,  ii,  325, 

327;  '78,  1134. 

Hallet^s  Point,  '77,  228,  235. 

physical  eftect  of,  '77,  238. 

arrangement  of  explosives,  '75, 

ii.  200. 

Harlem  River,  '76,  i,  244. 

Hell  Gate,  '68,  737,  739;  '71,  724; 

'74,  ii,  162;  '75,  ii,  209;  '76,  i, 

241. 

Lime  Point,  Cal.,  '69,  19. 

Middle  Rock,   New  Haven,  '67, 

452^ 

Rock  island  Rapids,  '68,  423;  '76, 

i,  670; '79,  IKi'i. 
Tower  Rock,  '68,  813:   '69,  423, 

433. 
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Rock  removal—Oontinaed. 
Blasting. 

—  details  at-^ 

Tower  Rock,  facts  developed  at, 

'69,  423. 

tamping  used,  '69,  433. 

method  of  firing,  '68,  814. 

trial  of  various  powders,  *69, 

424. 
batteries,  method  of  firing  by, 

at,  '68,  814;  '69,  432. 

—  below  bottom  at  Rock  Island  Rapids, 

'69,  246,  247. 

—  relation  of  depth  of  hole  to  powder 

used,  '68,  425. 

—  difficulty  of  blasting  to  a  definite 

plane,  '69,  246. 

—  surface  blasts,  effect  of,  '66,  iv,  334 ; 

'67,  451 ;  '68,  91,  94,  728,  732, 
735,  745,  750,  751,  883,  884;  '69, 
77;  '71,924;  '72,876. 

inefficiency  of,  '68,  728,  751 ;  '69, 

77,  424,  430;  '71,  772,  776;  '72, 
864. 

success  of,  at  Hallet's  Point,  '79, 

3a'^. 

—  crater   blasting,    disadvantages   of, 

'79,  383. 

—  ratio  between  explosives  used  and 

rock  broken,  '68,  423,  425;  '69, 
19,  248;  '71,  733;  '72,  877;  '73, 
935;  '74,  ii,  39,  160;  '75,  ii,  82; 
'76,  ii,  326,  545;  '77,  352;  '79, 
61,  62,  379,  533,  535,  1135,  1508. 

—  to   prevent   crater   explosions,  '79, 

1507. 

—  height  of  column  of  water  displaced 

by,  '79,  1508. 

5.  Batteries. 
Batteries, 

—  arrangement   for   exploding  mines, 

'77  237. 

—  use  of,  in  firing  blasts,  '68,  814;  '69, 

432; '75,  li,  695. 

—  formula  for,  '77,  236,  239. 

6.  Explosives. 

Dualin,  use  of,  near  Bath,  Me.,  '71,  845. 

—  use  of,  at  Ludington  Rock,  '72,  877. 
Dynamite,  use  of,   at   Ahnepee,  Wis., 

•76,  ii.  348,  360. 

—  use  of,  at  Eagle  Harbor,  Mich.,  '76, 

ii,  236;  '77,  846;  '78,  1135. 

—  —  East  River,  '77,  229,  233. 

Hell  Gate,  '74,  ii,  160. 

Mica-powder,  use  of,  in  Detroit  River, 

'77,  936. 
Xitro-glycerinej  use  of,  at  Blossom  Rock, 
Cal.,  '71,  927. 

—  use  of,  at  Detroit  River,  '76,  ii,  545; 

'77  936. 

Eagle  Harbor,  '69,  76;  '76,  ii,  326. 

Hallet's  Point,  '73,935;  '75,  ii,  204. 

Hell  Gate,  '68,  727,  737;  '71.  725; 

'72,  804;  '74,  ii,  160,  163;  '75, 

ii,  209. 
James  River,  '73,  776;  '74,  ii,  39, 

42;  '75.  ii,  82. 
Noonday  Rock,  '75,  ii,  720. 


Rock  removal-— Continued. 
Nitro-glycerine,    effect    of,    on    variooB 
rocks,  '68, 91 ;  '73, 776;  '77,  355. 

7.  Chisel-boats. 

By  ehisel-hoais. 

—  description  of,  '68,  422,  434,  436;  '72, 

321. 

—  breaking  rock  by,  '67,  267;  '68,  422, 

4:^4,  436;  '69,  237;  '71,  164,  269; 
'72,  321,  330,  331;  '74,  i,  314; 
'76,  i,  661;  '77,  544;  '78,  708. 

—  unsuccessful  at   St.    Mary's  CanAl, 

'71,  164. 

—  daily  amount  removed  by,  '74,  i,  314; 

'78»  709;  '79,  1134. 

—  chisel-boat  and  blasting  compared, 

'79,  1134. 

8.  Miscellaneous  methods. 

By  dredging  without  drilling,  '71,  164. 

—  flotation  in  Boston  Harbor,  '70,  465. 
Taunton  River,  '74,  ii,  222. 

9.  Measurement  of  bock  rxcavated. 

Relation  between  piism  and  scow  meas 
urement,  '75,  i,  326;  '77,  239; 
'78»  1136. 

Measurement  of,  by  scow  displacement, 
'68,  424. 

10.  Cost. 

Cost  of,    (See  also  Labor.) 

—  at  Appomattox  River,  '78»  466. 
AshtabuJa,  Ohio,  '70,  180;  '76,  u, 

563. 

Blossom  Rock,  Cal.,  '71,  905,  924. 

Boston  Harbor,  '77,  184;  '78,  217. 

Detroit  River,  '76,  ii,  544 ;  '77,  936. 

Dunkirk,  N.  Y.,  '74,  i,  226. 

Eagle  Harbor,  Mich.,  '69,  72,  76; 

^70,  91; '78,  1133,1138. 

East  River,  '69,  55. 

Falls  of  the  Ohio,  '70, 386;  '78,  770. 

Georgetown  Harbor,  D.  C,  '781 

508. 

Hallet's  Point,  '77,  227,  239. 

Harlem  River,  '76,  i,  55,  245. 

HeU  Gate,  N.  Y.,  '68,  728;  '69,  55, 

391;'76,  1,238,241. 

James  River,  '76,  i,  292;  '77,  286. 

Kennebeck  River,  '72,  930. 

New  Haven,  Conn.,  '71,  770,  774. 

New  River,  Va.,  '78,  499. 

Muscle   Shoals,   Tenn.,  '72,  494; 

'78  757 

Oak  Orchard,  Ohio,  '75,  i,  328. 

Rock  Island  Rapids,  '69,  247;  '71, 

264,  290;  '72,  332;  '74,  i,  312, 

315;  '76,  i,  061,  668;  '78,  709; 

*79  1132. 

St.  Mary's  Canal,  '71,  163. 

Sullivan  River,  Me.,  '71,  a35. 

Umpqna  River,  Oregon,  '72,  986. 

Vermillion  Harbor,  Ohio,  '75,  i, 

299. 
Salt«    Deposit  of.  West  Virginia,  '77, 

:i20. 
Formation  of,  at  Corpus  Christ!,  '79, 

936. 
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Sand.    (See  also  Biver  Bars  and  Sedi- 
ment.) 
Weight  of,  '72, 147, 149;  '74,  i,  268 :  '76, 

ii;  259. 
Dimensions  of,  from  various  localities, 
'76,  ii,  259. 

—  on  Mississippi  fiiver,  '78,  1383,  1924, 

1927,  1933. 
Heaviest  deposited   in  npper   part  of 

River  '72,  149. 
Movements  of'  '76,  i,  380,  ii,  569. 

—  in  river  beds,  '69,  601 ;  '75,  ii,  502, 

504;  '79,  1757,  1760,  1892, 1967. 

—  ob8er\'atious  on,  and  description  of, 
'74,  ii,  372. 

Watt9  of,  on  Columbia  River,  *79,  1757. 


—  Mississippi  River,  '79,  1892,  1967. 

—  Obio  River,  '74,  i,  404,  411,  414;  ' 


11,  5. 


76, 


—  Sacramento  River,  '79,  1760. 

—  Wisconsin  River,  '76,  ii,  256,  402. 
Aetion  of  floods  on,  '68,  :^ ;  '72, 132. 
Velocity  of  water  necessary  to   move 

sand,  '69,  436;  '75,  ii,  40;  '78, 

1*296 1  '79,  406. 
Depth  at  which  it  is  disturbed,  '76,  i, 

3d0. 
Disturbance  of,  by  bottom  velocities, 

•70,  563, 629. 
Formation  of  bars  on  Mississippi  River, 

'76,  ii,  179. 
Action  of  tidal  currents  on,  '71,  525. 
Dri/ty  effect  of  on  Suez  Canal,  '74,  i, 

796. 

—  on  New  England  coast,  '70,  495. 

—  along  lake  shores,  '71, 131 ;  '72,  896; 

'74,  ii,  188;  '76,  ii,  472,  480, 
569. 

—  over  piers  into  harbors,  '73, 275 ;  '75, 

i,  250;  '76,  ii,  601. 

—  aronnd  pier  ends,  '74,  i,  223,  230. 

—  through  pile-piers,  '75,  i,  255,  258. 

—  passage  of,  through  piers  prevented. 

(See  Piers.) 

—  at  Buffalo  Harbor,  '76,  ii,  569. 

—  arrested  by  jetties,  '68,    830;   '70, 

457 ;  '75,  i,  320. 

—  prevented  by  fence,  '67,  457  ;  '75,  i, 

314,  316,  338;  '77,  116,  966,  969. 

Catchment  piers  for,  '74,  i,  52. 

Dunes,  movement  of,  '76,  1,  380. 

Constitntion  of,  at  mouth  of  Mississippi, 
•74,  i,  886. 

Riktio  of  sand  to  water  raised  by  cen- 
trifugal pump,  '72,  666,  668; 
'73,  750 ;  '74,  ii.  11,  71 ;  '75,  ii, 
38,40,69;  '76,1,445. 

Amount  of  water  held  by,  '79,  1241. 

Revetment  filled  with,  '68,  154. 

Jetties  of  gabions  filled  with,  Galveston 
Harbor,  '74,  i,  732. 

Manner  of  driving  piles  in,  '68,  515. 
(See  also  Water-jet.) 

Pressure  per  square  foot  capable  of  be- 
ing carried  by,  '72,  766. 

Xatural  water  slope  in,  '76,  i,  393. 

Timbers  imbedded  in,  not  attacked  by 
teredo  novaiis,  '73,  800;   '74, 1,  ! 
757. 

Belt  of,  along  coasts,  '76,  i,  378.  ! 


Sanrdust. 

Injury  to  rivers  and  harbors  from,  '68, 
858;  '70,  500;  '71,  249,  622, 
840 ;  72,  203,  924,  930 ;  '73,  379, 
382,  389;  '74,  i,  104,  ii,  291; 
'75,  i.  111,  112,  ii,  68,  382;  '76, 
i,  289,  ii,  152 ;  '77,  34, 154  ;  '78, 
190,  452  ;  '79,  43,  245,  502. 

Scrapers*    (See  Dredging.) 

Screiv-piles*    (See  Piles.) 

Sea-l¥alls.     Sustaining  walls,  P.   P. 
No  3  C  £ 
In  Boston  Uarhor,  '72, 1085 ;  '74,  ii,  313 ; 
'78,  207. 

—  cost  of,  '73,  1086;  '74,  ii,  313. 

—  Success  of,  '71,  829. 

At  Deer  and  LovelPs  Islands,  '67,  470; 
'70,461;  P.  P.  No.2.,  C.E. 

—  Gallop  Island,  '71,  888. 

—  Great  Brewster  Island,  '67,  467. 

—  Point  Allerton,  '71,  889. 
Proper  section  for,  '73,  948. 
Sections  Boston  Harhor,  '75,  ii,  406. 

—  Lovell's  Island,  '69,  442. 

—  Buffalo,  N.Y.,  '67,  136. 
Reduction  in  cross-sections  at  LovelPs 

Island,  '69,  441. 
Of  concrete  blocks  proposed  at  Galves- 
ton Bay,  '71,  520. 
Sediment.    (See  also  Sand.) 
Amount  transported  by  water,  '75,  ii, 
481. 

—  not  proportionate  to  velocity,  '74, 

i.  863;  '75,  i,  966;  '77,  433. 
Action  of  running  water  on,  '76,  ii,5. 

—  salt  water  on,  '75,  ii,  36. 

—  floods  on,  '76,  ii,  5. 

Effect  on  velocity  of  rivers,  '75,  ii,  477. 
Reduces  depth  of  rivers,  '75,  ii,  171. 
Method  for  determination  of  amount  of, 
'72,  1000,  1004. 

—  at  various  depths,   '79,   1758,  1927, 

1964. 
Experiments  by  means  of  boxes  placed 

on  bottom,  '74,  ii,  372. 
Amoantof^in  Danube,  '74,  i,  847. 

—  James  River,  '76,  i,  300. 

—  locka   of   Louisville    and    Portland 

Canal,  '78,  781,  789. 

—  Mississippi  River,  '67,  321 ;  '69,  325 ; 

'72,  439;  '74.  i,  804,  a->5,  863, 
882;  '75,  i,  541,  954,  966;  '77, 
433;  '79,  1009,1927,1964. 
-.  Nile,  '74,  i,  804. 

—  Ohio  River,  '77,  616;  '79,  1360. 

—  Sacramento  River,  '79,  1752,  1759. 

—  Wisconsin  River,  '79,  1535. 
Action  of,  in  Mississippi  River,  '77, 433. 

Seiches.    (See  Pulsations  and  Tides.) 
Ob8er\'atlons  on,  '66,  iv,  93;  '67,  599; 
'68,  86,  983 ;  '69,  600 ;  '72, 1033, 
1040;  '73,  1193. 
Investigation  of,  '71,  989. 
On  Connecticut  River,  '73,  988,  1001. 
Sheer-booms. 
Plan  and  section  of,  '78,  710. 
Protection  of  Rock  Island  bridge  pier 
by, '78,  710;  '79,  1144. 

—  of  vessels  from  ice  by,  '78,  838;  '79, 

1363. 
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Staeer-booms—Continaed. 
Efficiency  of,  '79,  1145. 
Difficulties  in  operation  of,  '79,  1146. 
Ships.    (See  Vessels.) 
Shore-protection. 
Importance  of,  '72,  435;  '75,  i,  608;  '76, 

ii,  566;  '79,  1173,  1176. 
Effect  of  stonns,  '72,  107. 
Natural,  afforded  by  loose  stones,  '71, 

884;  '72,896;  '74,  ii,276. 
By  wiUows,  '73,   342;  '74,  i,  51,  225; 
'75,  i,  52,  280;  '76,  i,  105,  237; 
'79,  1468,  1618,  16V1,  1628. 

—  faUure  of,  '75,  i,  316;  '76,  ii,  564. 

—  beach  grass,  '67,  46;  '73,  1098,  1101 ; 

'76,  i,  179,  189;  '78,  220;  '79, 
271  936  1746. 

—  brush-mats,  '76,   ii,  408;  '77,  492; 

'79,  976,  979,  1030,  1032,  1052, 
1057,  1061,  1063,  1068,  1078. 

woven  in  place,  '79,  1080. 

Efficiency  of  brush,  '75,  i,  316. 

J?y  carpet  of  caues,  '78,  616;  '79,  876, 
931. 

—  revetment,  '71,  202;  '72,  233;  '76,  i, 

708. 

—  brush-groins,  '74,  ii,  323. 

—  sand-catching  fences,  '77,  115,  116. 

—  pile  and  planK  revetment,  '75,  i,57. 

—  jetties,  '71,  893;  '74,  ii,  325. 

—  stone  paving,  '69,  439. 

—  wattled  piles,  '76,  i,  497. 

—  oaks  and  cedars.  '79,  931. 

—  poplar  trees,  '71,  205,  208. 

—  brush  and  sand-bags,  '79,  410. 
Relation   between  length   of    dike  or 

jetty  and  shore  protected,  '73, 
453;  '74,  i,  332 ;  '76,  i,  629. 

On  Upper  Mississippi  Kiver,  '72,  435; 
'78,  681. 

Proposed  ou  Missouri  River,  '78, 667, 673. 

—  at  Duxbury,  Mass.,  '66,  ii,  Ii6. 

Great  Brewster  Island,  '68,  837. 

Plvmouth,  Mass.,  '71,  893;  '74,  ii, 

323. 
Provincetown  Harbor,  Mass.,  '67, 

457  ;  '74,  ii,  325. 
Banks,  peculiar  caving  of,  on  Red  River 

of  the  North,  '78,  730. 
Barrier-reefs  along  Atlantic  coast,  '76, 

i,  :^9. 
Slack-iii''ater    navigation.     (See 

also  Dams.) 
Plan  proposed  on  Youghiogheny  River, 

'76,  ii,  86. 

—  Kanawha  River,  '71,  626,  641. 
Slopes.    (See  also  Hydraulics.) 

Surfaces  of,  during  high  and  low  water, 

'75,  ii,  501. 
Consistent  with  improvement,  '7Q^  i, 

374,  ii,  284. 
Of  Catawba  River,  '76,  i,  370. 

—  Colorado  River,  '79,  1776. 

—  Connecticut  River,  '71, 765;  '72,  a39, 

842;  '74,  ii,  254;  '78,  255,  267, 
273  liOl   350. 

—  Cumberland  River,  '71,  409,  473;  '72, 

405. 

—  Delaware  River,  '73,  900,  924. 

—  Elk  River,  '76,  ii,  166, 168. 


Slopes — ^Con  tinued. 
0/Gaudalupe  River,  Tex.,  '75,  1,  925. 

—  Illinois  River,  '68, 444, 448;  '79, 1578. 

—  James  River,  '75,  ii,  78;  '76.  i,  296, 

298,301;  '78,456. 

—  Kanawha  River,  '71,  642;  '73,  837; 

'75,  ii,  91,  95;  '76,  ii,  160,  164; 
•77,  644,  744,  749. 

—  Kansas  River,  '79,  1090. 

—  Licking  River,  '79,  1425. 

—  Minnesota  River,  '71,  404;  '73,  438, 

440;  '75,  i,  361,  404,  406,  411. 

—  Mississippi  River,  '67,  277,  316 ;  '68; 

468 ;  '69,  211 ;  '75,  i,  954,  ii,  435, 
442;  '76,  ii,  178;  '78^934:  '79, 
1130,  1150,  1928,  1934,  1970. 

at  Des  Moines  Rapids,  '79,  1150. 

Rock  Island  Rapids,  '67,  267, 

277 ;  '68,  421,  426  4*33;  '69.  239, 
243. 

on  Upper,  '79,  1232. 

—  Missouri  River,  '75,  i,  518 ;  '76,  i,  630, 

632:  '78,666,670,690. 

—  Monongahela  River,  '72,  414;  '75,  ii, 

•   138. 

—  Niagara  River,  '68,  273. 

—  Ohio  River,  '71,  397;  '72,  408;  '73. 

493;  '74,1,296,416. 

—  Ouachita  River,  '72,  368;  '74,  i,  ^2. 

—  Potomac  River,  '74,  i,  502. 

—  Red  River,  '75,  i,  616. 

—  Tennessee  River,  '68»  495,  584 ;  '72, 

495;  '75,  ii,  660;  '77,579. 
-Wisconsin  River,  '68,  363;   '76,  ii, 
263,  276. 

—  Yellowstone,  '79,  1102. 

—  Youghiogheny  River,  '74,  i,  561 ;  '76^ 

ii,  86,  114,  123. 
Between  Lakes  Michigan  and  Huron, 

'78,  1411. 
Sluices. 
Flow  of  water  through,  '69,  589;  '74^  ij 

:M6;  '75,  ii,  610;  '77,745. 
Navigable,  on  rivers,  '75,  ii,  610. 
Plan  proposed  on  Kew  River,  '73,  78, 

843,  848,  «'>2 ;  '77,  i,  62,  331. 
Plan  proposed    on    Kanawha    River, 

•77,  745. 

Falls  of  Alexandria,  '75.  i,  905. 

Slope  required  on,  '75,  ii,  609;  '79,  537. 
Disadvantages  of,  '75,  ii,  610. 
Snaffs* 
Origin  of,  '68,  624. 
Dimensions  of.  '68^  610. 
Average  weight  of,  on  Ohio  River,  '77, 

628. 
Peculiar,  in  Perquiman's  River,  N.  C, 

'78,  538. 
Bemoval  o/,  from  We>stern  rivers,   '68, 

589;  '72,  337;  '73,  48H;  '76,  i, 

618;  '77,495;  '78,649. 

—  hy  use  of  water-jet,  in  Red  River, 

•73,  614,  616. 

dynamite,  '73,  616,  618;  '74,  ii, 

358 ;  '78,  538, 539 ;  '79,  620, 661, 
1187. 

—  cost  of,  '79,  1188. 
Snag^-boats. 

Dimensions  of,  '68^  632;  '72,  403;  '77, 
530,  534. 
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SwUT-lioats— Continued. 
Deacription  of,  '66,  i,  9 ;  '66»  58, 690, 599, 

603,  609,  632;  '69,  201,  295,  363; 

•73,  613;  '75,  i,  519;  '76,  ii,  7; 

•77,  628. 
CompariBon  of  iron  with  wooden  hulls, 

'74  i  369. 
On  Western  livers,  •70,  391 ;  '71,  307; 

•73,  486;  '74,  i,  368. 

—  cost  of,  '67,  377,  382 ;  '68,  329. 
Beqairements  of,  '67, 390 :  '71,  310,  382. 

§MiMdiii90*    (SeeSunreye.) 

Stadia.    (See  Surveys. ) 

SUuidar«is     of    measuremeiit. 

(See  Surveys.) 
SteaiBboats*    (See  Vessels.) 
Stone. 

Method  of  testing,  '75,  ii,  819. 

Discussion  of  fracture,  '75,  ii,  824. 

Ejftct  of  wooden  cushions,  '75,  ii,  845. 

—  intei]K)eition  of  sheets  of  lead,  '75,  ii, 

826. 

—  various  surfaces  of  pressure  on  rup- 

ture, '75,  ii,  824,  843. 

—  bed  on  resistance,  '75,  ii,  843. 

—  pressure  on  slahs  and  cubes,  '75,  ii, 

841. 
Granite,  crushing  strength  of,  '75,  ii, 
846. 

—  effect  of  excess  of  mica,  '72,  529. 
Sandstone,  crushing  strength  of,  '75, 

ii,  849. 
Strength  and  character  of  varieties  in 

general  use,  '75,  ii,  819. 
Detennination  of  speoifio  gravity  of, 

'75,  ii,  822. 
Excessive  weight  of,  at  Port  Jefferson 

Harbor,  '74,  ii,  271. 
Specific  gravity  of  trap  rock,  '78,  1136. 
Cutting  at  Des  Moines  Rapids,  '70,  298. 
Protective  action  of,  on  beaches,  '71, 

884 1  '72,  CJ96 ;  '74^  ii,  276. 
Batio  of  void  spaces  in  broken  stone, 

•74,  ii,  377;  '78^1136. 
8dreet§.    Paving  of,  in  ancient  Boman 

cities,  '67,  527. 

Surveys. 

L  JftflMb.  8.  Insirumenta,  3.  Btue  lines, 
4.  SUmdarda.  5.  TriangulaUon,  6.  Lat- 
itude and  longitude  determinaHon,  7. 
Omt^ng  streams.  8.  Soundings,  \h  Bor- 
ings,   10.  Miscellaneaus. 

1.  Methods. 

Swreys. 

MetKod  on  Columbia  Kaver,  '68»  877. 

—  Connecticut  River,  '68,  Z57 ;  '78, 298, 

304. 

—  Lake  survey,  '68, 931 ;  '72, 1081 ;  '76* 

iii,  9,  70,  120. 
-Mississippi  River,  '72,  334;  '77, 1106, 

1196;  '78, 1095. 
at  Rock  Island  Rapids,  '72,  334. 

—  WeUfleet  Harbor,  Mass.,  ^72,  969. 
histnictions  of  Gteneral  Wairen  for  con- 
ducting, '68,  303. 

I^^cls  of  precision  on  Lake  survey,  '76. 
ill,  70;  '77, 1106, 1189;  '78, 1408. 


Surveys— Continued. 

Levels  on  Mississippi  River,  '78,  1387; 
•79,  1892,  1942. 

Signals  used  on  Lake  survey,  '72,  1103. 

Heliotrope,  use  of,  '67,  564;  '78,  1397. 

Method  of  determining  amount  of  sed- 
iment at  various  depths,  '79, 
1757,  1964. 

—  slope  of  Mississippi  River,  '79,  1928. 
European  government  surveys — 

—  organization  of.  '76,  iii,  127. 

—  notes  on,  '76,  iii,  128. 

Austrian,  '76,  iii,  158,  166. 

Belgian,  '76,  iii,  214. 

English,  '76,  iu,  132. 

Irish,  '76,  iii,  138. 

Italian,  '76,  iii,  168,  180. 

Prussian,  '76,  iii,  140, 156. 

Russian,  '76,  iii,  214. 

Scotch,  '76,  hi,  138. 

Spanish,  '76^  iu,  181. 

Swede,  '76,  iii,  193,  212. 

Swiss,  '76»  iu,  189,  192. 

Of  Northern  and  Northwestern  Lakes, 
'70,  535;  '71,  962;  '72,  1031, 
•73,  1170;  '74,  ii,  402;  '76,  iii, 
3;  '77,  1105. 

Misoellaneous, 

—  of  battle-fields,  '74,  ii,  476. 

—  Black  Hills,  reconnaissance  of,  '74, 

ii,  628. 

—  geological,  of  40th  parallel,  '76,  iii, 

—  Land  Office  survey,  difficulty  of  con- 

necting survey  with,  '68,  302. 

—  method  of,  on  exploration,  40th  par- 

aUel,  '71,  1028. 

2.  Instruments. 

Instruments.    (See  alsti  Ganging.) 

—  used  on  Lake  survey,  '70,  552. 
transit,  description  of,  '72,  1048, 

1103. 

—  inferiority  of  Gurley's,  '73,  639;  '74, 

i,  726. 

—  use  of  barometer  in,  P.  P.  No.  15,  C.  E. 

—  effect  of  temperature  on  barometers, 

•75,  ii,  97L 

—  determination  of  instnimeut  errors 

on  Lake  survey,  '72, 1048, 1103; 
'76,  iii,  64. 

—  stadia,use  of,  for  measuring  distances, 

'72,  1107. 

excellent  results  from  use  of,  '73, 

638. 

3.  Basb  lines. 
Base  lines, 

—  measuring  apparatus  used  on  Lake 

survey,  '68,  939 ;  '78, 1406. 

—  used  on  Lake  surveys,  '70,  549. 

—  measurement    of,   iu  Lake  survey, 

'68,  941;  '71,  982,  991;  '74,  u, 
444;  '75,  ii,  901;  '77,  1128. 
Chicago  base,  '78,  1401. 

—  carefully  measured,  '68,  VAS, 

—  Lake  Superior,  length  of  base,  '70, 

544. 

—  agreement  between  different  surveys 

on  hike,  '70,  549. 
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Surveys— Continued. 
Base  lines, 

—  method  of,  in  Coast  survey,  '68,  939. 

—  measurement  of,  for  Mississippi  River 

survey,  !78,  1381. 

4.  Standards. 

Standards  of  measurements, 

—  Coast  survey,  '68,  940. 

—  Lake  survey,  '75,  ii,  854,  904  :  '76,  ii, 

6,  79. 
determination  of,  '68,   937;    '72, 

1046;  '77,  1110. 

length  of,  '68,  931,  937,  947. 

comparison  of,  '71,  987,  991;  '74, 

ii,  444,  446. 
correction  of,   '71,  983,  986,  991 ; 

'74,  ii,  405,  410. 
comparator,  use  of,  in,  '68,  944. 

5.  Triangulation. 

Triangulaiion . 

—  Northern  and  Northwestern  Lakes, 

signals  used  in,  '67,  573,  575. 

—  length  of    sides   of  triangles,    '67, 

564,573;  '70,544. 

—  possible  errors  in  observed  angles. 

Lake  survey,  '73,  1178. 

—  refraction,  co-efflcient  of,  '73,  1189. 
effect  of,  '67,  575. 

—  signals,  remarks  on,  '78»  1397. 

6.  Latitude  and  longitude. 

Latitude, 

—  determination  of,  P.  P.  No.  11,  C.  E. 
in  Colorado,  '73,  1-^24. 

for  points  in  Dakota,  '74,  ii,  609. 

on  Lake  survey,  '71,   1014 ;  '72, 

1054,  1118;  '75,  u,  864 ;  '76*  iii, 

92. 

probable  error  in,  '73,  1178. 

Longitude, 

—  determination  of  difference  between 

Detroit  and  Ogden,  Utah,  '74, 

ii,  434. 
by  telegraph,  '70,  593;  '72,  1054, 

1118;  '73,   1224;    '74,  ii,  425, 

434 ;  '76,  iii,  1256;  '79,  1895. 
for  points  in  interior  of  Wisconsin 

and  Illinois,  '74,  ii,  425. 
by  lunar  culminations,  P.  P.  No. 

10,  C.  E. 

7.  Gauging  streams. 

Oau^ng,    (See  also  Hydraulics.) 

—  discussion  of  methods,  '68,  950 ;  '69, 

562;  '70,  554,  616;  '75,  i,  442; 
'76^  ii,  178;  '77,  1008;  '78,259, 
262,  305,  380. 

on  lakes,  '70,  554. 

Meters,  (See  also  Floats  and  Hydrau- 
lics.) 

—  Woltmann's,    description    of,     '78, 

1305. 

—  determination    of     co-efficients   of, 

•69,566;  '78,  1306. 

—  use  of,  in  determining  current  veloci- 

ties, '78^  259,  262,  305,  380,  393. 


Surveys— Continued. 
Floats,    (See  also  Hydraulics  and  Me- 
ters.) 

—  description  of,  '69,  434. 

—  discussion  of  method  by,  '69,  5G2. 

—  comparison    of    velocities   by,    '70, 

556;  '75,  ii,  301,  304;  '78,  259, 
262,  305,  380,  1306,  i:i08,  1315. 

—  resistance  of  cords  on,  '74,  i,  534; 

•75,  ii,   369;   '76,  i,  213,  216; 
•78,  380. 
-—  effect  of  cords  on,  '78,  1311,  1313. 

—  current  observations  in  rivers,  *76l 

iii,  339. 
San  Francisco  Harbor,  '78,  1305. 

8.  Soundings. 
Soundings, 

—  method  adopted  on  lakes,  '71-  997; 

•72,  1088. 

—  deep  sea,  Northern  and  North  western 

Lakes,  '71,  997. 

—  manner  of,  over  rocks,  '72,  867. 

—  by  machinery,  '68,  428,  429;  '70,  319; 

'71,278;  '72,315,  3;U. 

—  machine,  '75,  i,  454,  466. 

—  irregularity    of,    over    oyster-beds, 

'73,  818. 

—  method  of  reducing  to  low-tide,  •75, 

11,  77. 

—  defective  from  expansion  of  lines, 

'74,  i,  687. 

—  requirement's  in  lines,  '74,  i,  685. 

9.  Borings. 
Borings, 

—  method  of  making  at  Cleveland  Har- 

bor, '75,  i,  304,  309. 
on  Connecticut  River,  '74,  ii,  256; 

'78  303. 

Illinois  River,  '69,  254. 

lake  harbors,  '72,  175,  218 :  '74, 

i,  233;  '75,1,304,309. 
Mississippi  survey,  *77,    1198; 

'78,856;  '79,1924. 
by  use  of  water-jet,  '72,  251 ;  '74, 

i.  724;  '75,  i,  235;  '79,393. 
taking,   '67,   217;  '68,  143;    '69. 

254;  '71,  177;   '72,  218;    '78, 

546. 

10.  Miscellaneous. 

Necessity  of  proper  bench-marks,  '71, 

728. 
Station  twist,  Lake  survey,  '72,  1103; 

•73,  1184  ;  '75,  ii.  913. 
Meridian,  length  of    degree   of,    '70, 

544 ;  '73,  1174. 
Geographical  position  of  various  points 

on  lakes,  '76»  iii,  55,  96. 
Platting  by  abscissas   and   ordinates, 

•68^  430,  431. 
Observations  United  States  Lake  sur- 
vey, '73, 1195 ;  '74,  ii,  440 ;  '77. 

1181. 
Sustaining-walls.    P.  P.  No.  3,  C. 

E.    (See  also  Sea-walls.) 
Swamp  lands. 
Drainage  of,  '77,  392. 
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Teleirraph. 

Use  of,  in  determiniiig  longitade.    (See 

Surveys.) 
Yelocitj  of  traiiHmission,  S.  £z.  Doc. 

42^  35tb  Cong.,  let  Sees. 
Teredo  naviUls.    (See  alao  Timber. ) 
Action  of,  on  pUee  of  different  kinds, 

'68,  508,  512:  '71,  531,  536,  548; 

'79,  937. 
Palmetto  resists  ravages  of,  '68,  512; 

•71,548. 

—  does  not  attack,  '79,  937. 
Freedom  of  cane  from  attacks  of,  '79, 

932,  937. 
Bavages  at  Lewes,  Del.,  '71,  667. 

—  Galveston  Bay,  '68,  512:  '76,  i,  570. 

—  Wilmington  Harbor,  Cal.,  '78, 1292. 

—  on  cypress  stumps,  '76,  i,  327. 
Cribs  destroyed  by,  at  Cape  Fear,  '75, 

u,  99. 

Protection    against,  by  special  treat- 
ment of  timber,  '71,  942. 

hydraulic  cement,  '76,  i,  570. 

accumulation  of  sand,   '73,   800, 

1131;  '74,  i,  757;  '75,  ii,  692. 

Hydrocarbon  processes  do  not  protect 
timber  from,  '73,  1131. 

Destruction  of  brush-mats  by,  '76^  i,  316. 

Freedom  of  chestnut  timber  irom  attacks 
of,  '73,  999. 
Thermometers* 

Test  o^  on  United  States  Lake  survey, 
'74,  ii,  456. 

Correction  of  error  in,  '79,  1952. 
Tides*    (See  also  Seiches.) 

Theory  of,  '72,  1036. 

Tidal  wave,  shape  of,  '68^  766. 

—  action  of,  '68,  766. 

Velocity  of,  in  tidal  basins,  '73,  993; 
'74,  ii,  276,  279;  '78,558. 

—  in  Galveston  Bay,  '68,  510. 

—  through  Breton  Island  Pass,  mouth 

Mississippi  River,  '74,  i,  790. 

—  on  Long  Island  Sound,  '73,  993. 
Action  of,  in  estuaries,  '66^  iv,  66,  214; 

'68,  919;  '74,  u,  379;  '75,  ii, 

196;  '76*  i,  460. 
Tidal  current,  action  on  sand  and  silt, 

'71,  525;  '73,  994. 
Effect  of  exclusion  from  harbors,  '76, 

i,  471. 

—  river  obstructions  on,  '74,  ii,  50^  156. 
Action  of  bridge  piers  on,  '74,  ii,  156, 

234. 
Effects  of  shallow   water  on,  '75,  ii, 
272. 

—  jetties on,  '71,  750;  '72,  a30;  '78»558. 
Formation   of  bars   at   confluence   of 

opposing,  '74,  ii,  35. 
Description  of  tide-gauge,  '72,  865. 
Improvement  of  tidal  rivers,  '66^  iv,  207. 
Distances    salt-water    ascends    rivers, 

•75,  ii,  34. 
Complicated  character  on  Pacific  coast, 

•75,  ii,  756. 

—  system  of,  on  North  Atlantic  coast, 

'74,  ii,  189,  190. 
Existence  of,  on  Northern  and  North- 
western Lakes,  '71,  989;  '73, 
1172* 


Tides — Continued. 
Observation  in  Alabama   River,    '79, 
829 

—  Lake  Michigan,    '66,   iv,    93;    '72, 

1035. 
Action  of,  at  Cape  Hatteras,  '76,  i,  380. 
ObservttHona  in  Buzzard's  Bay,  Mass., 

'74  ii  283 

—  Cape  Fear  'River,  •76»  i,  318;   '77, 

339. 

—  Charleston  Harbor,  '76,  i,  430;  '78» 

544  546  549. 

—  Connecticut  'River,    '68,    764,    765; 

'78,  378. 

peculiar  oscillation  in,  '73,  988, 

1001. 

—  Delaware  Bay,  excessive,  in,  '79, 240. 

—  East  River,  '75,  ii,  805. 

—  Gulf  of  Mexico,  '74,  i,  782,  791;  '77, 

461. 

—  Galveston  Bay,  •68»  502;  '74,  i,  732; 

'77,  463. 

—  Housatonio  River,  '71,  779,  785;  '73, 

1013. 

—  Hudson  River,  '66*  iv,  207,  209,  214; 

'68»  716;  '75.  ii,  234. 

—  James  River. '73,  778;   '74,   ii,  43; 

'75,  ii,  75,  81;  '76,  i,  294;  '77, 
288;  •78»  456,  460. 

—  Long  Island, '72,  913. 

—  Mississippi  River,  mouth  of,  '76^  i, 

550. 

—  New  Haven  Harbor,  '72,  879. 

—  Pawtucket  River,  '71,  736,  738;  '74, 

ii,  230,  286. 

—  Potomac  River,  '76,  i,  357. 

—  Providence,  R.  L,  '73,  971. 

flow  of,  by  bridges  at,  '74,  ii,  234. 

—  Savannah  Harbor, ^73,  738;  '79,  748. 

—  St.  Croix  River,  '67,  503. 

—  St.  John's  River,  '77,  776. 

—  Stonington  Harbor,  '72,  919;  '74,  ii, 

246;  '79,  326. 

—  Taunton  River,  '73,  959. 

—  Thames  River,  '72,  830. 

Tidal    reservoirs    proposed    on    East 

Chester  Creek,  '72,  813. 
San  Antonio  Creek,  Cal.,  '74,  ii, 

381. 
Retardation  of,  at  Staten  Island,  '73, 
♦  943. 

Method  of  diversion  at  Savannah,  '76, 

i,  435. 
Under-current     in     lower    Penobscot 

River,  '68,  866. 
Timber.    (See  also  Teredo  navalis.) 
Destruction   of  forests   and  eifect  on 

rivers,  '75,  ii,  172. 
Compressive  strength  of,  '76,  i,  341. 
Weight  of  white  pine,  '68»  230. 
Decay  of,  in  superstructure,  '66,  iv,  71. 
Round  loffs  in  cribs,  '67,  216;  '72, 157. 
Remarkable    preservation    of    cypress 

timber,  '76^  i,  327. 
Artificial  pi-eservation  of,  '71,  942. 
Seely's  process  tor  preservation  of,  '68^ 

38,  144. 
Preservation  of,  in  lock-gates,  '75,  i,  458. 
Eflectof  oreosoting,  '68, 144;  '74,  i,211, 

212. 
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Timbers-Continued. 
Preservation  of,  by  hydrocarbon  pro- 
cess,  '69,  28;    '72,   1006 j  '79, 

392. 
failure  of,  at  St.  Clair  Flats,  '79, 

1G53. 
Exemption  fh>m  attacks  of  teredo  when 

sand-covered,  '74,  i,  757. 
Chestnut,  unmolested  by  teredo,  '73, 

999. 
Torpedoes*    For  defensive  purposes, 

•79,  35. 
Experiments  with  dynamite  for,   '76, 

i,  31. 
Mobile  Harbor,  manner  of  removing, 

'66,  i,  54. 
TO^¥9. 

Dimensions  of,  on  Kanawha  River, 
'75,  ii,  96. 

—  Ohio  River,  '79,  1315. 
Transportatioii. 

Cost  of,  on  canals,  '69,  541;  '71,  637, 
644,  646;  '73,  ««;  '74,  ii,  HI; 
'75.  ii,  555;  '79,  1289,  1291. 

—  for  coal  on  Monongahela  River,  '76^ 

ii,  134:  '77,  (§8,  649. 

—  by  rail   and  water  compared,   '71, 

630,  644;  '72,  518;  '74,  ii,  106, 

116,  123;  '77,  399,  640,  645.  654. 
Comparison  of  shipmenU  by  Erie  Canal 

and    adjacent    railroad    lines, 

'71,  647;  '73,  223;  '74,  i,  512, 

605. 
Effect  of  competition  on,  '74,  i,  599. 
Cost  of  transferring  -freight  at  Detroit 

River,  '74,  i,  59& 
Of  coal  by  fleets,  '77,  639,  648,  &54. 
manner  of  passing  draws,  '76,  ii, 

303. 
Novel  method  proposed, '66,  493. 
Dimensions  of  tows  on  Kanawha  River, 

'75,  ii,  96. 
Distances  between  various  conmiercial 

points  in  United  States,   '77, 

679. 
Tonnage  of  lakes,  '74,  i,  590. 
Tunnels.    Notes  on,  '76,  ii,  124. 
Celebrated,  '71,  628,  638;  '76,  ii,  81 ;  '77, 

707. 
On  canals  discussed,  '76^  ii,  79, 124. 

—  towing  through,  by  steam,  '77,  69&. 

—  velocity  of  boats  in,  '77,  685,  689. 

—  traction  through,  '74,  ii,  90;  '77, 686, 

689,  700. 

effect  of  small  section  on,  '76^  ii, 

79. 

—  effect  of  boats  in  small  section  of, 

'76,  ii,  80. 

—  description  of  French,  *76»  ii,  79;  '77, 

689,  691,  694. 
proposed  central  water-route,  '71, 

626,  638,  643:  '73,  830;  '74,  ii, 

90,  100,  120 ;  ^77,  i,  684,  767. 
on  Chesapeake  and  Ohio,  '74, 

i,  496,  498,  509,  635,  549;  '76, 

ii,  124. 
Description  off  on  Baltimore  and  Ohio 

Railroad,  '74. 1,  496,  549. 

—  at  Blossom  Rock,  '71,  926. 

—  Detroit  River,  '74,  i,  598,  608,  631. 


Tunnels— Continued. 

Descr^tion  of,  Detroit  River,  difficul- 
ties of,  under  river,  '74,  i,  (iO:S, 
619, 631. 

compared  with  bridge  over,  '74, 

i,  603,  620. 

--  Falls  of  St.  Anthony,  '70,  283;  '71, 
294;  '72,  304;  '73,  408;  '74,  i, 
277  ;  '75,  i,  366. 

—  HeU  Gate,  '71,  724;  '72,  803;  '73, 

934;  '74.  ii,  161. 

—  Lime  Rock,  '68,  20. 

—  Pittsburg  and  Connellsville  Railroad, 

'74  i  549. 

—  St.  Gothard,  '77,  70a 

—  Sutro,  '72,  1126. 

—  proposed  under  Hadson  River,  N.  T., 

'70.  440. 
Notes  of  drilling  and  blasting  on,  '76^ 

ii,  124. 
Rate  of  progress  on,  '76,  ii,  124;  *77, 

697,  707,  708. 
Formation  of    deleterious   gasses    in, 

'77,  693. 

—  effect  of,  '77,  692. 
Ventilation  of,  '77,  693. 

Shafts,  dimensions  of,  '72,  1161 ;   '77. 

697,  707. 
Cost  of,  '72,  1165;  '74,  i,  496,  497,  549; 

ii,  100;   '76,  ii,  103,  124;   '77. 

699. 

—  shafts,  '72,  1154;  '76^  ii,  126;   '77. 

708. 
Turbines.    Efficiency  of,  '74, 1,  554. 
TeKetatlon.    Amount   of    water   re- 
quired for,  '68,  d63;  '79,  1238. 
Effect  of  forest-s  on  rivers,  '75,  ii,  172; 
'79,  1*373. 
Telocltles*    (See  also  Currents,  Gang- 
ing, and  Hydraulics.) 
0/ Columbia  River,  '79,  1847,  1851. 

—  Connecticut  River,  '68,  763. 

—  Gulf  Stream,  '76^  i,  379. 

—  Hudson  River,  '66,  iv,  214. 

—  Hell  Gate,  '68»  736. 

—  Illinois  River,  '68,  448 ;  '69,  253. 

—  Mississippi  River,  '79,  1009. 

—  Niagara  River,  '66,  955. 

—  Ohio  River.  '76,  ii,  301. 

—  Rock  Island  Rapidk  '68,  426. 

—  Sacramento  River,  *79,  1752. 

—  St.  Clair  River,  '68,  954. 

—  St.  Lawrence  River,  '68,  956. 

—  Ste.  Marie  River,  '68,  955. 
Required  to  move  different  materials, 

'68,  764 ;  '76,  i,  463. 
Effect  of  bends  on,  '76,  ii,  265. 
Ratio  of  bottom  to  surface,  '79,  770,  773, 

791. 
In  terms  of  hydraulic  radius  and  slope, 

'79,  1579. 
Tessels.      (See    also   ''Boats"    under 

"Canals.") 
DimenHona  o/sea,  '74,  i,  817,  845. 

—  on  lakes,  '67,  227,  257 ;  '72,  220 ;  '74, 

1,592,614;  '76^  ii,  431. 

—  Ohio  River,  '79,  13()9. 

—  tows  on  Kanawha,  '75,  ii,  96. 
Ohio,  '79,  1315. 

Height  of  masts,  '69, 400, 403 ;  '74,  i,  614. 
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Tesseto— Continued. 
Tonnage  of,  on  lakes,  '68, 164;  *69, 144; 

•74,  i,  590;  »75,  i,  282;  '76,  ii, 

543. 
Dimensions  of  feny-boats  on  Detroit 

RiTer,  '74,  i,  596. 
Skamboats,  earliest  on  lakes,  '67,  225. 

—  on  Lake  Chsmplain,  '73,  406. 
-height  of  chimneys,  '74,  i,  654;  '75, 

u,  681;  '78,907,928,934. 
-dimensions  o^  on    western   rivers, 

•78^927. 
Mississippi   Biver,  '68»  440,  487; 

'74,  1,  648,  817,  845. 
Oliio  River,  '71,  448 ;  '72,  423 ;  '78, 

1030;  '79,  1315. 
snnk  in  Mississippi  River  between 

Yicksbnrg  and  Cairo,  '67,  387; 

391. 
Boats,  dimensions  of  grain  barges  on 

Mississippi  River,  '76,  i,  512. 
Water.    (See  also  Canals,  Evaporation, 

Filtration,  Rainfall.) 
Amount  required  for  vegetation,  '68, 

963;  •79,123a 
Natural  slope  of,  in  sand,  '76,  i,  393. 
Power  at  Moline.  '78,  749. 

—  compared  with  steam  as  to  economy, 

'78,753. 
Water-Jet. 
Use  of,  in  sinking  screw  piles,  '72,  759, 
770 ;  '73, 860, 861 ;  '78, 432 ;  '79, 
447. 

—  sinking  piles,  '75,  i,  860 ;  '76,  i,  564 ; 

'77,  449,  450 ;  '79,  464,  1514. 

—  sinking  caissons,  '79,  926. 

—  taking  borings  through  sand,  '74,  i, 

724 ;  '75,  i,  235 ;  '79,  393. 

—  breaking  up  clay  filled  with  bowl- 

ders, '79,  62,  382, 393. 

—  to  induce  currents,  '79,  383. 

—  proposed    for    cleaning   drill  holes 

'69,  427. 

—  in  removing  snags  in  Red  River,  *73, 

614,  616. 
sand  bars,  '68^  671 ;  '69,  310 ;  '70, 

340. 
^yaves* 
Motion  of,  discussed,  '68^  234 ;  '70, 194 ; 

'72,  168;  '77,  1051. 
Heiaht  of,  at  Buffalo,  '68^  229. 

—  Cherbourg,  '68»  228,  229. 

—  Lake  Superior,  '76,  ii,  329. 
Erie,  '68,  228 ;  '76,  ii,  571. 

—  Erie  Harbor,  '68,  228. 

Depth  of  disturbance  from,  '70,  194; 

•72, 107,167;  '76,  i,380;  '79,460. 
Force  of,  at  Oswego,  N.  Y.,  '71,  237 ; 

'72,260. 

—  measurement  of,  '73,  862. 

—  exerted  by,  '72,  169. 

Violence  of,  at  Oswego,  N.  Y.,  '76,  ii,  601. 


UTaTes — Continued. 
Stone  moved  by,  '78,  242. 
Components  o^  '76^  i,  380. 
Action  of,  on  sand,  '74,  i,  804. 
Erosive  action  of,  prevented  by  stone 
on  beach,  '72,  897. 
Action  of,  on  beach  formation,  '72,  107; 
'74,  ii.  188. 

—  bottoms  ana  shores,  '72,  107. 

—  sand  drift,  '71,  806 ;  '72,  896. 

—  stone,  '76,  ii,  596. 

—  cribs,  '68,  234. 

—  Block  Island  breakwater,  '74,  ii,  242. 

—  Edgarton  Harbor,  '72,  976,  977,  981; 

'74,  ii,  199,  205,  212. 

—  Soutbport  breakwater,  '71,  827. 

—  sloping  surfaces  on,  '70,  196. 
Reflection  of,  from  vertical  faces,  '72, 

169. 
Action  of  vegetable  growth  on,  '72,  215. 
Arrest  proposed  at  Manitowoc,  '73,  204. 
Tidal  wave  at  Wilmington,  Cal.,   '77, 

990. 

—  irate  of,  in  Long  Island  Sound,  '73, 

993. 

—  shape  and  action  of,  '68,  766. 

As  propagated   from  earthquake,  '77, 

Of  sand  in  'rivers,  '75,  ii,  502,  504,  507; 
'76,   ii,   402:    '79,   1757,    1892, 
1967. 
mrellSy  Artesian,  at  New  Orleans,  '70, 
354,  362. 
Infiltration,  rate  of,  '76^  i,  535. 
WUIOIVS.    (See  Shore-protection.) 
Wind«    (See  also  Anemometer.) 
Lambert's  formula  for  resultant  direc- 
tion, '67,  597. 
Velocity  of,  on  Northern  and  North weKt- 

em  lakes.  '72,  1072. 
Effect  of,  on  deptn  of  water  in  lake  har- 
bors. '67,  218;  '68,  154,  171. 
Rainfall  witn  different,  at  Milwaukee, 

'67,  598. 
Land  and  lake  breeze,  '67,  600. 
Effect  of,  on  tides  of  Connecticut  River, 
'73,  988,  1001. 
mrins-dams.    (See  Dams.) 
Wrecks.    Removal  o/,   by  explosives, 
'68,  591,  607 ;  '73,  339,  728,  924, 
947;  '75,  ii,  714;  '77,931. 

—  monitor  Patapsco,  '73,  728. 

—  in  Charleston  Harbor,  '73,  728; '74, 

il,  4. 

—  harbor  of  refuge,  Lake  Huron,  '77, 

930, 

—  Ohio  River,  '77,  628. 

—  Yazoo  River,  Miss.,  '73,  483. 
TanlLee  catchers.    (Submerged  de- 
fensive obstructions.) 

In  Cape  Fear  River,  '76,  i,  330,  336. 
Neuse  River,  '72,  738;  '79,  704,  706. 
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APPROPRIATIONS  for  RlTers  and  Harbors  from  the  earliest,  to  and 
including  those  mad©  by  the  act  of  March  3,  1879,  (See  also  Private,  State,  Ajn> 
Corporate  Work  following  this  table.) 

Arrangement.  (1.)  Appropriations  for  a  work  lying  wholly  within  a  State  will  bo 
found  under  that  particular  State,  in  its  alphabetical  order.  (2.)  The  MississipiH. 
Missouri,  Red,  and  Western  River  works  are  placed  immediately  after  the  Statoa. 
(3.)  Under  the  title  '^  Miscellaneous,"  at  the  end  of  the  table,  are  placed  the  works 
which  cannot  be  assigned  to  any  particular  State,  or  to  one  of  the  above  mentioned 
Rivers. 


[Note.— The  details  of  the  appropriations  and  references  to  authorities  for  each  sum  win  be  foimd 
under  the  proper  title  in  the  main  Index.  The  utmost  care  has  been  taken  to  make  this  table  as 
ftccurate  as  possible.  All  the  river  and  hnrbor  appropriation  acta  hare  been  checked  over,  and  everr 
entry  in  the  Reports  of  the  Chief  of  Engineers  compared  therewith.] 


States  and  naiAes  of  works. 


Alabama : 

Alabama  Bivor 

Coosa  River 

Mobile  Harbor 

Passau  Heron* 

Tombigbee  River 

Torabigbee   and    Black   Wanior 

Rivers - 

Arkanaa^: 

Fourche  La  Palve  Bivor , 

L'Auguille  River 

Little  Missouri  Biver 

St.  Francis  River 

St.  Francis,  Bhick  and  White 
Bivors§ 

White  Biver 

Whito  an<l  Black  Bivers  L 

White,  Black,  and  Little  Bed 

White  and  St.  Francis 

California: 

Oakland  Harbor '. . 

Sacramento  and  Feather  Bivers . . 

San  Diego  Harbor.. 

San  Fmucisco  Harbor,  rock  re- 
moval  

San  Joaquin  Biver , 

Wilmin^on  Harbor 

Oonneeti,eut: 

Bridgcport  Harbor 

Cedarroint*  

Connection  t  Biver 

Fairweather  Island^^ 

Housatonic.  Biver , 

Milford  Harbor 

Mill  Biver* 

New  Haven  Harbor 

Korwalk  Harbor , 

Saybrook  Harbor$ 

Southport  Harbor 

Stamford  Harbor$ 

Stonington  Harbor 

Thames  Bivor 

Westport  Harbor , 

DeUnoare: 

Broad  Kiln  Biver 

DeLiware  Breakwater 

Lewes,  pier  at 

Mispillion  Creek .• 

New  Castle  Harbor 

Bee<ly  iHland 

Wilmington  Harbor 

District  qf  Columbia : 

Washington  and  Georgtown  Har- 
bors  

Florida: 

Appalachicola  Biver  and  Bay .... 


|-S| 

®  g    For  imprpve- 
04  I        ment. 


Appropriated  and  oUotted. 


1878 
1876 
1820 
1828 
1870 

1875 

1870 
1878 
1871 
1871 

1836 
1874 
1830 
1871 
1833 

1874 
1875 
1852 

1868 
1876 
1871 

1836 
1836 
1829 
1836 
1870 
1874 
1828 
185>2 
1829 
1836 
1836 
1827 
1828 
1821 
1826 

1873 
1822 
1870 
1879 
1826 
1852 
1836 


1873 
1828 


$55,000  00 

150,000  00 

739,830  68 

18,000  00 

32,000  00 

88,000  00 

10. 000  00 
16,000  00 
20, 000  00 
10.000  00 


70,000  00 


10,000  00 
112,000  00 

415, 000  00 

50,000  00 

111,  000  00 

154,927  27 

20,000  00 

487,000  00 


175,000 
1,000 

320,000 
21,GjO 
60,000 
28,000 
10,587 

201,000 
53,000 
23,471 
12,500 


00 
00 
00 
00 
00 
00 
43 
00 
00 
67 
00 


184,253 

160,150 

18,010 


83 
00 
00 


10,000  00 

2, 313, 803  70 

835,  500  00 

3,000  00 

103^878  00 

51,090  00 

105.856  00 


800,000  00 
66^860  20 


For  survey. 


$4,800  00 


1,000  00 


1.000  00 
"'56000 


130  00 

*if2,"766  66" 


80  00 


11500  00 
100  00 
200  00 
150  00 
400  00 


1,000  00 


TotaL 


155,000  00 

150,000  00 

739,830  68 

18,000  00 

36,800  00 

88,000  00 

10, 000  00 
15,000  00 
20,000  00 
10, 000  00 

1,000  00 

70,000  00 

1,000  00 

10,000  00 

112,500  00 

416. 000  00 

50,000  00 

111,000  00 

154,027  27 

20,000  00 

487, 000  00 


175, 

1, 
820, 

21, 
02, 
28, 
10. 
201, 
63, 
28, 
13, 

184, 
169, 

18» 


000  00 
000  00 
130  00 
550  00 
700  00 
000  00 
587  43 
000  00 
080  00 
471  57 
000  00 
100  00 
453  83 
800  00 
416  00 


16,000  00 

2, 314, 803  70 

335,500  00 

8,000  00 

103, 578  00 

61,090  00 

105, 856  00 


300,000  00 
65,860  20 


Total  by 
States. 


$l,0e7.6»>  OB 


248,500  00 


1,237.027  27 


1,281,788  83 


8.013,822  70 


800,000  00 
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States  Mad  names  of  -wotkB. 


Holmes 


noritfo— Continned. 

Canal  across  Florida^ . . . 

Cedar  Keys  Harbor 

Chipola  River^ 

Choctawhatchee  Biver . 
Choctawhatchee      and 

Rivers 

Escambia  Rlrer 

Indian  River  and  Kosqnito  Lagoon 

Canal 

OcUawaba  River  § 

Ocklokonee  River 

Pensacola  Harbor 

SL  Angnstine  Harbor 

St.  Jobn*s  River 

St.  Marie's  River 

TenowRiver§ 

Bnmswick  Harbor 

Chattaboochee  River 

Cbattaboocbee  and  Flint  Rivers . . . 

Darien  Harbor 

Rtowab  River 

Flint  River 

Oemnlgee  River 

Oeonee  River 


1826 
1872 
1885 
1832 

1844 
1833 

1844 
1835 
1888 
1878 
1829 
1852 
1828 
1889 

1836 
1878 
1885 
1878 
1876 
1878 
1876 
1878 

Oostenanla  River i  1874 

Oostenaula  and  Cooaaivrattee  Rivers  1875 

1870 
1852 


St.  Angnstine  Creek 

Savannab  and  Chattaboocbee  Riv 

eTS§ 

Savannab  Harbor 1826 

Savannab  River6 1833 

liMko: 

Clearwater  River 1879 

IUSn«ig: 

Calnmet  Harbor 1870 

Chicago  Harbor 1833 

Galona  River 1878 

Illinois  River 1852 

Waiikegan  Harbor ;  1852 

Indiana: 

Lake  Michigan  and  Wabssb  River 

Canal§ 1875 

Michifran  City  Harbor 1836 

Wabasb  River 1828 

Wliite  River 1870 

hwa: 

Iowa  and  Des  Moines  Rivers  6 1838 

E«l  Cedar  River§ 1830 

Bis  Sandy  River 1878 

KcntDcky  River 1879 

Loaisville  and  Portland  Canal 1852 

Louisiana: 

BaTon  La  Fonrcbe 1852 

BavonT6cbo 1870 

Calcssien  Pass 1872 

T^ke  Pontcbartrain  Harbor 1852 

Tangipaboa  River 1872 

Ycbefoncte  River 1872 

TecheRivei^ 1820 

Bath,  "Gnf*  opposite 1870 

Belfast  Bay  and  Harbor 1826 

Berwick  branch  of  tbe  Piscatoqna 

River*  1828 

CamdenHarbor 1873 

CobseookBay 1836 

Kennebec  River 1827 

Knmebonk  River 1829 

LnbecCbannel 1870 

MacbiasRiver 1873 

HatJnicus  Xsbmd^ 1852 

Karragnagns  River \  1871 


Appropriated  and  allotted. 


For  improve- 
ment. 


For  survey. 


$67,500  00 
45,000  00 
25,000^ 

10,000  00 
10,600  00 

6,500  00 
10,000  00 

5.000  00 
30, 000  00 

8,002  84 
87,000  00 
37, 030  00 


80,000  00 
83,000  00 
72, 000  00 

8,000  00 
10, 000  00 
17,000  00 
87,000  00 
11,500  00 
10, 000  00 
12,  000  00 

5,000  00 


703, 000  00 
8,430  62 

5,000  00 

277,000  00 

1, 134,  005  00 

42, 000  00 

689, 150  00 

15,000  00 


24,000  00 

100,000  00 

1, 463, 200  00 

20,000  00 
17, 600  00 
15,000  00 
26,000  00 
2,500  00 
6,000  00 


33. 500  00 
28,266  00 

8,260  00 
80,000  00 

5,000  00 

164, 347  73 

61, 175  00 

44,000  00 

32, 000  00 


670, 888  02 

805, 000  00 

25,000  00 

22,000  00 


$60,400  00 


118, 000  00 


300  00 

HI,  700  00 

600  00 

500  00 


10,000  00 


2,000  00 

"iri6,566 '66 


1,000  00 
1.500  00 


5,000  00 

2,500  00 
600  00 


200  00 


300  00 


1,000  00 


Total. 


150,400  00 
67, 500  00 
45, 000  00 
28, 000  00 

10, 000  00 
10,500  00 

6,500  00 
10,000  00 

5,000  00 
30, 000  00 

3,302  84 

88,700  00 

37, 530  00 

500  00 

80,  000  00 
33,000  00 
72, 000  00 

8, 000  00 
10, 000  00 
17,000  00 
37,000  00 
11, 500  00 
10, 000  00 
12,  000  00 

5,000  00 
10.000  00 

703, 000  00 
8,430  62 

5,000  00 

277, 000  00 
1, 134, 005  00 

42, 000  00 
630,150  00 

15,000  00 


2,009  00 

679, 888  92 

821,  500  00 

25, 000  00 

1.000  00 
1,500  00 

24, 000  00 

100, 000  00 

1, 468, 200  00 

22,600  00 

18.000  00 

15, 000  00 

25. 000  00 

2, 500  00 

6, 000  00 

200  00 

33,500  00 
28,266  00 

8,260  00 
30. 000  00 

5,800  00 

164, 347  73 

61, 175  00 

44,000  00 

32, 000  00 

1, 000  00 
22,000  00 


Total  by 
Stxates. 


$438, 283  13 


1, 056, 930  62 
5,000  00 


2, 107. 155  00 


1, 028, 388  92 


2, 500  OU 


1,692,200  00 


89.200  00 
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APPROPRIATIONS  for  Rivera  aB4  Harbora,  A».— Conttnu^ed. 


States  and  names  of  works. 


IfawM— Contlnaed. 

Owl's  Head  (Rookland)  Harbor. . . 

Piscataqua  River$ 

Penobscot  Rirer 

Portland  Harbor . .. . 

Richmond's  Island  Harbor 

Royal's  River   

Saco  River 

St.  Croix  River 

Sullivan's  River  and  Falls 

Union  River 

"Wells'  Harbor 

Maryland: 

Baltimore  Harbor 

Cambridge  Harbor 

Chesapeake  Bay$ 

Chest'Or  River 

Crisfleld  Harbor 

Elk  River 

Leonardtown  Harbor 

Northeast  River 

Pocomoko  River 

gneenstown  Harbor 
Qsqaehanna  River 

Susquehnnnaand  Patapsco  Rivers 

Wicomico  River 

Worton  Harbor 

Moitaehutettt : 

Boss  River* 

Boston  Harbor** 

Dnxbnry  Bench  and  Harbor 

Edsartown  Harbor 

Fall  River 

Gloucester  Harbor 

Efyannis  Hnrlwr 

Marblehead  Sea-walls 

Merrimao  River 

Nantucket  Harbor 

New  Be<lford  Harbor 

New  Bedford  Harbor  and  Taunton 
River  

Plymouth  Harbor 

Provinc»*town  Harbor 

Salem  Harbor 

Sandy  Bay* 

Scituate  Harbor  § 

Taunton  River 

Wareham  Harbor 

Wellfleet  Harbor 

Wood's  HoU  Harbor 

Michigan: 

Alpena  Harbor 

Au  Sable  Harbor. 

Black  Lake  Harbor 

Charlevoix  Harbor 

Cheboycan  Harbor 

ClintonRlver 

Detroit  River 

Eagle  Harbor 

Frankfort  (AnxBocs  Scies)  Har- 
bor  

Grand  Havtn  Harbor 

Harbor  of  Refuge  (Lake  Huron)  . 

Harbor  of  Refuge  (Portage  Lake) 

La  Plaisance  Bay 

Ludington  Har1>or 

Manistee  Harbor 

Marquette  Harbor 

Menomonee  Harbor 

Monroe  Harbor 

Muskegon  Harbor 

New  Buffalo  Harbor 

Ontonagon  Harbor 

Pentwatcr  Harbor 

Pine  and  Saint  Clair  Rivers 


1836 
1826 
1829 
1836 
1852 
1871 
1824 
1867 
1871 
1870 
1872 

1836 
1871 
1836 
1873 
1875 
1874 
1878 
1872 
1878 
1871 
1852 
1864 
1872 
1872 

182» 
1828 
1836 
1826 
1874 
1872 
1827 
1825 
1828 
1828 
1836 

1852 
1824 
1826 
1873 
1829 
1829 
1870 
1872 
1872 
1852 

1876 
1867 
1852 
1876 
1871 
1852 
1874 
1866 

1866 
1852 
1871 
1870 
1826 
1867 
1867 
1867 
1871 
1835 
1867 
1852 
1867 
1867 
1875 


^5    I 

Is 


Appropriated  and  allotted. 


For  improve- 
ment. 


$17,502  00 


108,000  00 

351, 477  05 

114, 000  00 

20,000  00 

109, 275  00 

85,000  00 

85,000  00 

30, 000  00 

5, 000  00 


1, 171. 
32, 


830  00 
500  00 


28. 
37, 
10. 
9. 
10, 
12. 
14, 
54, 
20. 
33, 
12, 


000  00 
317  50 
000  C 
000  00 
000  00 
500  00 
000  00 
890  00 
000  00 
000  00 
000  00 


20,000  41 
1,685,663  00 
25, 000  00 
22, 600  00 
80,000  00 
10, 000  00 

118, 431  82 
500  00 

197, 366  72 
45,534  75 
30,000  00 


122, 
156, 

25. 

50, 

"«3,' 

40, 

5. 

17, 


066  90 
828  44 
000  00 
645  30 

000*66 
000  00 
000  00 
500  00 


4,500  00 
95, 970  00 

217, 615  31 
31, 000  00 
91,000  00 
11,500  00 

175^000  00 
97,000  00 

213, 650  85 

303, 856  15 

700, 000  00 

10,000  00 

19, 513  96 

196,185  00 

183,000  00 

297,230  00 

153,000  00 

209, 515  27 

149, 000  00 

78,000  00 

202. 600  00 

168, 820  00 

5»000  00 


For  survey. 


$400  00 
260  00 
800  00 


500  00 


150  00 


500  00 


400  00 


800  00 
500  00 

8, 000  00 


150  00 
1,180  00 


200  00 


TotaL 


$17. 002  00 

260  00 

108,300  00 

851,477  05 

114, 000  00 

20,000  00 

169,275  00 

35,000  00 

85, 000  00 

80,000  00 

5,000  00 

1^171.830  00 
32,500  00 
500  00 
28.000  00 
37, 317  50 
10, 000  00 
9,000  00 
10. 000  00 
12,500  00 
14, 000  00 
54,890  00 
20, 000  00 
33,000  00 
12,000  00 

20,150  41 

It  685, 663  00 

25, 000  00 

23,000  00 

30, 000  00 

10, 000  00 

118, 431  82 

900  00 

107,366  72 

45, 834  75 

80,  500  00 

3,000  00 

122, 066  90 

166,828  44 

25, 000  00 

60,795  30 

1, 180  00 
63,000  00 
40,000  00 

5.000  00 
17,500  00 

4,500  00 
95, 970  00 

217, 615  31 
31.000  00 
91.000  00 
11,500  00 

175, 000  00 
97,000  00 

218, 659  85 

303, 856  15 

700,000  00 

10,000  00 

19, 713  96 

196, 185  00 

183,000  00 

207.230  00 

153, 000  00 

200, 515  27 

149, 000  00 

78,000  00 

202,600  00 

168,820  00 

6^000  00 


Total  by 
Stateii. 


$1,406,052  78 


1,44^S37  60 


2, 677,  211  84 
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▲PPlBOPBIATl#m  for  Btvora  anA  BaAora,  Aw.-Oontinned. 


Statea  and  names  of  works. 


Jficd^fo*— Contfaued. 

Stgioaw  Rirer 

St  Clair  71»t8  and  Consl 

84.  Clair  BiT«r  

Si.  Joaeidi  Harbor 

St  Mary's  Italia  Canal 

St  Mary's  RiTsr 

Saogatuok  Ebffbor 

Sebewaing  Biver 

South  HaTsa  Harbor 

White  Birer  Harbor 

JfiaBCMila* 

Dnloth  Harbor 

Giaad  Maraia  Harbor 

Misaeaota  Htver 

SedBiyerof  the  North 

Biff  Sunllower  BlTer 

CoSdwater  Btver    

EaatPaaeagoola  Biver  $ 

nMca^alaTHarbor 

PeariiBlTer     

Xidlahstchee  Btver... 

7axoo  Biver 

mmri: 

Ciimnt  Biver 

Onge  Biver 

•tana: 

Tellowatone  Biver 

SmSamptkSms 

Cocheco  Biver 

Portsmouth  Harbor 

Jcw./crsey: 

CohaiuB^  Creek 

Cranberry  Inlet 

Elizabeth  Btver 

Flatbeoch^  

Little  Bjcg  Harbor 

Hanaaquan  Biver 

Panaio  Biver 

Psaaaie  and  Haokensack  Blvers  *. . 

Bah  way  Biver 

BuitaD  Biver 

Salem  Biver 

SndyHook...: 

Steamer  Scotland,  removal  of 

Sbrewnbary  Biver 

Sonth  Biver 

Staten  laland  ond  New  Jersey, 

channel  between 

„  Woodbridge  Creek  

y«»  York: 

Bareelona$ 

Black  Biver  Harbor 

Black  Bock  Harbor* 

BoiblD  Harbor 

Cattaraogos  Creek* 

Charlotte  Harbor * 

Dunkirk  Harbor 

But  Chester  Creek 

Bast  Biver  and  HeU  Gate 

Beho  Harbor 

Finahing  Bav  . 

Great  Sodos'Biirbor 

Hadem  Biver 

Hudson  Biver 

Httdson  Riveropposite  Jersey  City 

HontiBgtott  Harbor 

lake  (mtario.  sooth  shore 

little  Sodna  Harbor 

Oak  Orchard  Harbor 

QlQdeosbarff  Harbor 

Otoott  Harbor 

Osweso  Harbor 

ncanioBivsr 

3  £N 


Is 

^  Pi 


i 


1860 
18S2 
1872 
1836 
1870 
1856 
1868 
1876 
1867 
1867 

1871 
1870 
1867 

1870 

1879 
1870 
1852 
1827 
1879 
1870 
1878 

1872 
1871 

1870 

1886 
1821 

1878 
1852 
1870 
1829 
1836 
1879 
1872 
1862 
1870 
1886 
1871 
1878 
1868 
1871 
1871 

1874 
187)) 

1844 
1886 
1820 
1826 
1836 
1829 
1827 
1873 
1852 
1878 
1870 
1828 
1874 
1834 
1876 
1872 
1828 
1852 
1836 
1852 
1867 
1826 
1871 


Appropriated  snd  allotted. 


For  improve- 
ment 


«196, 
653, 

M, 
280, 
2,006, 
210, 
105, 
8, 
140, 
203, 


000  00 
660  00 
500  00 
118  00 
000  00 
692  00 
430  00 
000  00 
500  00 
050  00 


261, 040  20 
10,000  00 

117, 500  00 
65,000  00 

20,000  00 
7,000  00 


40,500  00 

0,000  00 

6,000  00 

107,000  00 

5^000  00 
140,000  00 

25,000  00 

05,000  00 
21.500  00 

10,600  00 


7,500  00 


23,500  00 
12,000  00 

112,000  00 
10,000  00 
10,000  00 

273,063  00 

7,000  00 

15,000  00 

100,000  00 
47,000  00 
20,000  00 

75, 000  00 
4,000  00 


1, 
45, 

1.410, 

57. 

310, 

430, 

50, 

2,558. 

13, 

20, 

843, 

420, 

1,372, 

25, 

22. 


150  00 
401  00 
008  00 
405  37 
410  00 
278  40 
046  43 
500  00 
200  00 
000  00 
000  00 
771  80 
000  00 
288  00 
000  00 
600  00 


184, 
173, 
107, 
115, 
1,264, 

25, 


441  77 
000  00 
005  56 
000  00 
162  87 
000  00 


For  sorvey. 


$^000  00 


2,500  00 


1,000  00 


100  00 


2,000  00 


1,600  00 


300  00 


400  00 


3,000  00 

'"ibooo 


Total. 


♦106, 

653, 

56, 

280, 

2,005, 

210, 

105, 

8, 

140, 

203, 


000  00 
560  00 
600  00 
118  00 
000  00 
602  00 
480  00 
000  00 
500  00 
050  00 


961,048  20 
10,000  00 

U7.500  00 
65,000  00 

20,000  00 
7,000  00 
5,000  00 

40,500  00 

6,000  00 

6,000  00 

107,000  00 

5.000  00 
140, 000  00 

25.000  00 

OS.  000  00 
24,000  00 

10,600  00 

1,000  60 

7,500  00 

100  00 

23,600  410 

12,000  00 

112,000  00 

12,000  00 

10,000  00 

278,803  00 

7,000  00 

15,000  00 

100, 000  00 

48,500  00 

20,000  00 

75,000  00 
4,000  00 


1, 

46, 

52, 

1.410, 

57, 

310, 

430, 

50, 

2,658, 

13. 

20, 

843, 

420, 

1,372. 

26. 

22, 

184. 
178, 
110, 
116, 
1,264, 
25^ 


160  00 
401  00 
006  00 
495  87 
410  00 
578  40 
040  43 
500  00 
200  00 
000  00 
000  00 
771  80 
000  00 
288  00 
000  00 
500  00 
400  00 
441  77 
000  00 
006  50 
000  OO 
802  87 
000  00 


Total  by 
Stotes, 


♦7, 480. 010  54 


463,640  20 


200,500  00 


145,000  00 
26.000  00 


110, 000  00 


741, 003  00 
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APPROPBIATieurS  fw  RlreM  aiNl  Hba*#ra»  Ae^-Caatimiad. 


states  and  naouM  of  works. 


New  rorl»— Oontinned. 

Plattsbaixh  Harbor 

Port  Ghesier  fitorbor 

Port  Jefferson  Harbor 

Portland  Harbor* 

Port  Ontario  Harbor 

Pnltneyyille  Harbor 

Bondont  Harbor 

Saokett's  Horboi* 

Sag  Harbor$ 

SondyCreekJ 

Btaten  Island  Ice-breakers* 

Waddington  Harbor 

Whltohdl  Barbox* 

Wilson  Harbor 

North  duroKna: 

Beaufort  Harbor  mad  New  Kiyer* . 

Cape  Fear  Blrer 

CroatanSonnd 

C  arritack  Sound 

Edenton  Horlwr  

NenseBiver 

Ocraooke  Inlet* 

Pamlioo  BiTer 

Pasqnotank  Biyei!$ 

PerqninuaiB  Biyer 

Boanoke  BiTer 

Scanpemong  Biyer 

TarKiyer 

Trent  Biyer 

Washington  Harbor 

Yodkin  Biyer 

OfUo: 

Ashtabula  Harbor 

Block  Biyer  Harbor 

Cincinnati  Harbor 

^Cleyeland  Harbor 

Conneaat  Harbor 

Cannlnsham  Creek* 

Grand  iciyer  Harbor 

Huron  Harbor  

Manmee  Biyer 

Muskingum  Biyer 

Port  Clinton  Harbor 

Booky  Biyer  Harbor 

Sandusky  City  Hoj^ior 

Sondusk  y  Biyer 

Toledo  Harbor 

Vermillion  Harbor 

*Oreffon: 

Cascades,  canal  around  the 

Columbia  Biyer,  Upper 

Columbia  and  SnaJte  Biyers  . .     . . 

CoosBay 

Umpqna  Biyer 

Willamette  Biyer,  Lower 

Willamette  Biyer.  Upper 

Willamette  and  Columbia  BIyers. 
Penmulvmvia: 

Allegheny  Biyer 

Chester  Harbor 

Erie  Harbor 

Marcus  Hook  Harbor 

SohuykiU  Biyer 

You  ghiogheny  Biyer  §  

Rhode  Itkma: 

Allen's  Book,  Warren's  Biyer*. . . 

Block  Island 

Church's  Coye  Harboi* 

Kewport  Harbor 

Pawcatuok  Biyer 

Pawtucket  Biyer 

Proyidenoe  Biyer 

Proyidence  Biyer  and  Narragan 
sett  Bay 


1880 
1872 
1862 
1880 
1886 
1870 
1872 
1820 
1829 
1828 
1836 
1878 
1886 
1875 

1826 
1829 
1848 
1878 
1878 
1878 
1828 
1886 
1829 
1876 
1871 
1878 
1879 
1879 
1862 
1879 

1826 
1828 
1878 
1827 
1829 
1826 
1825 
1826 
1872 
1879 
1872 
1872 
1826 
1867 
1866 
1836 

1876 
1872 
1876 
1879 
1871 
1866 
1871 
1873 

1879 
1826 
1828 
1829 
1870 
1875 

1828 
1870 
1827 
1878 
1828 
1807 
1807 

1878 


Appropriated  and  allotted. 


For  inqpnore- 
ment. 


$187,500  00 
12,000  00 
64,000  00 
58^406  00 
50.000  00 
02,000  00 
91,000  00 
6^000  00 


19,500  00 
80,000  00 
83,000  00 
20,000  00 


60, 

1,480, 

50, 

45, 

6. 

85, 

182, 


000  00 
728  92 
000  00 
000  00 
000  00 
000  00 
750  00 
000  00 


4, 

I, 


500  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 


260,578  90 
175,204  77 

50,000  00 
654,88161 
106^629  89 

19, 781  12 
229,128  58 

98,278  71 
7,000  00 

80,000  00 

40,000  00 

35,000  00 
222,580  00 

30,000  00 

564.700  00 

113. 701  28 

840,000  OO 

106,000  00 

55,000  00 

40,000  00 

22,500  00 

160,865  00 

108,500  00 

155,000  00 

10,000  00 

82,938  40 

616, 217  28 

104,000  00 

220,000  00 


4,000  00 
285.000  00 
28,000  00 
26,500  00 
50,000  00 
52,000  00 
57,600  00 

110,000  00 


For  suryey. 


$1,200  00 


50  00 
800  00 


1,000  00 


15,000  00 


80  00 


400  00 


10,000-00 


100  00 
150  00 


10,000  00 


200  00 


TotoL 


$187,500  00 

12,000  00 

66,200  00 

55,460  00 

60,000  00 

02,000  00 

91,000  00 

0,000  00 

50  00 

800  00 

19,600  00 

80,000  00 

88,000  00 

20,000  00 


01. 

1.480, 

05, 

45, 

5. 

85, 

182, 

28. 

*% 

4, 
8, 

I: 

20, 


000  00 
728  98 
000  00 
000  00 
000  00 
000  00 
750  00 
000  00 
80  00 
500  00 
000  00 
000  00 
000  00 
000  00 
000  00 
000  00 


290,878  90 
175,204  77 

50,000  00 
054,881  01 
106^029  89 

19,781  12 
229,128  53 

98,273  71 
7.000  00 

80, 000  00 

40,000  00 

85.000  00 
222,080  00 

80,000  00 
564.700  00 
113,70128 

840, 000  00 

105, 000  00 

55.000  00 

40,000  00 

22,500  00 

160, 365  00 

108,500  00 

165,000  00 

10,000  00 

88.088  40 

616,867  23 

104,000  00 

220,000  00 

10,000  00 

4,000  00 
285,000  00 
28,200  00 
28,600  00 
50,000  00 
52,000  00 
57,500  00 

110^000  00 


Total  by 


|a.S0T.d«» 


l,030,06Btf 


2,687,819  S7 


Ml,  869  00 


893,400  68 


TC^JOiLL  VmEX. 
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APPBOPlUATiOlirS  tow  aiven  wmd,  Harbors,  Ae.-'-CaaUmuA. 


Stetet  and  namee  of  wivlw. 


<M«  IfloiMl— Continned. 

Pnmdenoe  Harbor...... 

Wieklbrd  Harbor 

Aihepoo  River 

Cbariestoa  H^bor 

Georgetown  Harbor^ 

StOBoSiTor 

Town  Creek 

French  Broad  Biver 

HiawaaMw  Biver 

Bb  Book  Point 

BkaooB  Santiago  Harbor 

Coknido  River , 

Corpna  ChrisU  and  Aranwae  Pan. 

Gfllveotan  Bay 

Galreatan  Bay  to  Sabine  Lake  Ca> 
nal 

Gtlveaton  Harbor 

Indianola,  Paaeo  CaTslio,  and  Mat- 
■fprda    

Keebea  River '. 

Bio  Onude  at  IVnt  Brown 

SaUnePaaa 

Sabine  Biver 

San  Antonio  Biver^ 

Trinity  Biver 

rawal.* 

BorliMton  Harbor 

Haro  Mlanda* 

Otter  Creek 

Swaaton  Harbor 

TtryMa; 

Aoeotink  Creek  '. 

Appomattox  Biver 

Appomattox  and  Jamea  Bivera  .. 

Aiqaia  Creek 

Blaekwater  Biver 

Cbdckabominy  Biver 

Biamal  Swamp  Canal* 

Biiabeth  Biver 

Bamptan  Biver 

Jamea  Biver 

Vanaemond  Biver 

Somini  Creek 

If evibik  Harbor 

Hertb  Landinf;  Biver 

Oeeoqnan  Biver 

Oiiaaeoek  Harbor 

Potomac  Biver,  Mt.Tenion  Chan- 
nel  

Bqipidbannock  Biver 

Sfaanton  Biver 

Urbanna  Creek 

Wot  Tlraima.* 

Xlk  Biver 

Great  Kanawha  Biver 

Gnyandotte  Biver 

litUe  Kanawha  Biver 

VtaeaiMiit: 

Abmepee  Hazbor 

(%lppewa  Biver 

Fox  and  Wiaoonain  Btvera 

6men  Bav  Harbor 

Kenoaha  Harbor 

Manitowoo  Harbor  

Milwankee  Harbor 

Poet  Waahington  Harbor 

Racine  Harbor 

RoekBlver§ 

St.  Croix  Biver 

Sheboygan  Harbor 

Sturgeon  Bay  Harbor  of  Befoge  . 


Is 


186S 
1878 

1B72 
ISftii 
1886 
1672 
1871 

1876 
1876 

1872 
1878 
1852 
1870 
1872 

1872 
1870 

1876 
1878 
1876 
1872 
1872 
1868 
1862 

1886 
1886 

1872 
1873 

1672 
1871 
1852 
1872 
1878 
1878 
1886 
1829 
1878 
1886 
1873 
1873 
1876 
1879 
1878 
1870 

1848 
1882 
1879 
1870 

1875 
1873 
1878 
1876 

1871 
1876 
1889 
1866 
1844 
1862 
1848 
1870 
1844 
1888 
1878 
1852 
1878 


Appropriated  and  allotted. 


Por  improve- 
ment 


$6,000  00 
10,000  00 

1,300  00 
644. 700  OO 


2,846  74 
4,654  26 

80,000  00 
28,000  00 


6,000  00 

20,000  00 

85,000  00 

282,200  00 


608,000  00 

70,000  00 
13,000  00 
17,000  00 
118,000  00 
16,000  00 
1,600  00 
12,600  00 

426,480  20 
21,000  00 
28,000  00 
61,000  00 

6,000  00 

260,000  00 

45,000  00 

10,600  00 

7,600  00 

6,000  00 
26,000  00 
40, 000  00 
12,000  00 
680,000  00 
87,000  00 
23,500  00 
160,000  00 
25,000  00 
26,000  00 

8,000  00 

4,000  00 

90,600  00 

5,000  00 

5,000  00 

10,000  00 

902,000  00 

8,000  00 

43,800  00 


28. 
2,056, 
229, 
104, 
240, 
886, 
100, 
201, 


000  00 
000  00 
500  00 
550  00 
307  41 
820  00 
587  46 
500  00 
285  00 


18,000  00 
183,448  91 
110,000  00 


For  anrvey. 


$1,600  00 


4^000  00 


iri.000  00 


1T10,000  00 
ir3,000  00 


7,000  00 
2,700  00 


116,500  00 


80  00 

*60o'o6 


1,600  00 


11600  00 


ir6,464  86 
ir41, 000  00 


400  00 


1,000  00 


Total. 


$6*500  00 
10,000  00 

1,300  00 
644,700  00 
4,000  00 
2,846  74 
4,654  26 

80,000  00 
28,000  00 

1.000  00 

6,000  00 

20,000  00 

85,000  00 

292,200  00 

8,000  00 
668,000  00 

70,000  00 
18,000  00 
17,000  00 
120, 000  00 
18,700  00 
1,500  00 
19, 000  00 

428,480  20 
21,000  00 
28,000  00 
61, 000  00 

5,000  00 

260,000  00 

46,000  00 

10,500  00 

7,600  00 

6,000  00 
25,000  00 
40,080  00 
12,000  00 
630,500  00 
87,000  00 
23,600  00 
160,000  00 
26,000  00 
26,000  00 

8,000  00 

5,600  00 

93,600  00 

6,000  00 

6,000  00 

10,600  00 
992,000  00k 
3,000  0Q» 
43,300  00 

96,000  00 

34,4646  86 

2,006,600  00 

229,550  00 

194,80(7  41 

240,82000 

335,087  45 

100^500.00 

201|285  00. 

1,000  00 

18,000  00 

188.448  91 

UQ^  ooaxN) 


Total  by 
Statea. 


$631,700  00 


657,600  00 


68,000  00 


1,268;  400  00 


686*460  20 


l;  824,^060  00 


l,048;a00  00 
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APPROPBIATION 8  for  RiTera  and  Harbors,  dec.— Contlnaed. 


States  and  nnmes  of  works. 


IFifoonnn'— Continued. 

Superior  Bay 

Superior  City  Harbor 

Two  Biyers  Harbor 

MiasiesiFFi  Ktvieb: 

Above  Falls  of  St.  Anthony 

At  Ii'allA  of  St.  Anthony 

At  Meeker's  Island 

AtLaCrosae,  Wis 

At  Dee  Moines  Rapids 

At  Dubuque,  Iowa 

At  Muscatine,  Iowa 

At  Burlington,  Iowa 

At  Fort  Ifiiulison 

At  Bock  Ishmd  Rapids 

At  Bock  Birer  and  Des  Moines 

Bapids^  

AtQuinoy,  HI 

At  St.  Louis,  Mo 

At  Memphis,  Tenn 

At  Vicksburg,  Miss 

At  New  Orleans,  La 

Atmouth 

Upper  Mississippi 

Upper    Mississippi,     snag    and 

dredge  boats 

Above  the  mouths  of  Ohio  and 

Missouri  Bivors 

Between  St.  Paul  and  Des  Moines 

Bapids 

Between  Des  Moines  Bapids  ond 

Illinois  Blver 

Between  Hlinois  ond  Ohio  Bivers  . 
Between    Illinois    and    Missouri 

Bivers 

Between  Missouri  and  Marameo 

Bivers 

Between  Missouri  and  Ohio  Bivers 
Jiissiasippi,  Wisconsin,  St.  Croix, 

and  Chippewa  Bivers 

Reclamation  of  alluvial  basin 

'Water-jntuges 

3f  BBOUBI  BlVBB :  t 

Above  the  month  of  the  Yellow- 

stoneBlver 

AtlTermilllon 

A.t  Sioux  City 

At  Omaha  and  Connofl  SAuA 

.At  Nebraska  City  and  Eostport . . . 

At  St.  Joseph 

At  Atchison 

At  Fort  Leaven  worth 

At  Kansas  City 

AtOkisgow 

AtCedarCity 

.Between  mouth  and  Sioux  City 

Bru  Bivxit: 
Texoi  and  LtmUtana: 

.Bemov:i1  of  snags,  fto 

Above  raft 

JKcmoval  of  rsA 

Bcmoval  of  raft  and  dosing  Tone's 

Bayou  ...  

Closing  Tone's  Bayou 

At  Cypress  Bayon 

Atmouth  

'WmEBV  BlVKBB,  SWOVniO  0B8TBUC- 
TIOK8U3M : 

Arkansas  JRiver 

Building  snag-boats,  etc 

Mississippi  iUver 

Missouri  lUver 

Ohio  Blver 

Mississippi  and  Missonri  Bivers . . 
Mississippi,  Missouri,  and  Arkan- 
sas Bivers  


II 


1878 
1087 
1871 

1874 
1870 
1873 
1878 
1856 
1844 
1879 
1876 
1876 
1866 

1852 
1879 
1836 
1878 
1878 
1878 
1836 
1868 

1867 

1836 

1878 

1878 
1874 

1872 

1872 
1873 

1878 
1871 
1876 


1876 
1870 
1878 
1878 
1876 
1876 
1878 
1878 
1870 
1870 
1870 
1878 


1878 
1870 
1828 

1876 
1872 
1872 
1878 


1882 
1866 
1868 
1852 
1827 
1886 

1870 


Appropriated  and  allotted. 


For  improve- 
ment. 


168.060  80 
278,088  00 
140,000  00 

45,000  00 

680,000  00 

25,000  00 

12,600  00 

4. 646, 700  00 

68,600  00 

7,600  00 

26,000  00 

21,600  00 

1, 150, 650  00 

100,000  00 
20,000  00 

170,600  00 
83,000  00 

134,000  00 

110, 000  00 
2, 327, 181  00 

806,140  00 

188,000  00 

100,000  00 

350,000  00 

140,000  00 
1,040,000  00 

25,000  00 

100,000  00 
200,000  00 


05,000  00 
5,000  00 
22,500  00 
100.000  00 
70,000  00 
60.000  00 
40,000  00 
86,000  00 
80,000  00 
16,000  00 
10,000  00 


47,500  00 

10,000  00 

833,187  50 

80,000  00 

24.500  00 

04,000  (K) 

100,000  00 


180,000  00 

560,000  00 

40,000  00 

65,000  00 

80,000  00 

100,000  00 

1, 200, 000  00 


For  survey. 


$170,500  00 


ir45,000  00 

1180,000  00 

15,000  00 


80,000  00 


$63,050  80 
278,963  00 
140,000  00 

45.000  00 

580,000  00 

25,000  00 

12,500  00 

4, 0«6, 700  00 

58,600  00 

7,500  00 

26,000  00 

21,600  00 

1, 150, 660  00 

100,000  00 
201000  00 

170,600  00 
88,000  00 

134,000  00 

110,  OC  0  00 
2,506,681  00 

306,140  00 

188,000  00 

190,000  00 

850,000  00 

140,000  00 
1,040,000  00 

25,000  00 

100,000  00 
200,000  00 

45.000  00 
30,000  00 
15,000  00 


05,000  00 
5,000  00 
22,500  00 
100,000  00 
70.000  00 
60,000  00 
40,000  00 
85.000  00 
30,000  00 
15.000  00 
10,000  00 
80,000  00 


47,500  00 

10,000  00 

888,187  60 

80,000  00 

24,500  00 

04,000  00 

100,000  00 


180,000  00 

550,000  00 

40,000  00 

65,000  00 

30,000  00 

100,000  00 

1,260,000  00 


$4,821,707  43 


12,284,87160 


971,000  06 


1. 279. 187  80 
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APPBOPBIATIONS  for  Rivers  and  Harbors,  &c.~Contmaed. 


StalM  and  names  of  works. 


Wktcbx  BivKitB,  ^^— Continned. 
MisdMippi,  MiMonri,  and   Ohio 

Mrera 

Mkaiasippi,  Misaoari,  Ohio,  and 

Arkaoaaa  RiTera 

MiasiaBippi  and  Ohio  BiTors 

XnCELLASKOrS: 

Arkanaaa  Sivert  (Ark.,  Kana.). . . . 
Cheaapeake  Bay  to  Charleston  (S. 

C.).Canal 

Cbeaapeoke  and  Ohio  Canal  (Md., 

Pa.) 

Cvmberhmd  Biver  (Ky.,  Tenn.). . . 
Ddaware  and  Cheaapeake  Bays 

Canal  (Del.,  Md.) 

Debwace  Birer 

Dndcea  on  northweatein  lakes 

and  Lake  Champlain$ 

little  KarraganaeU  Bay   (R.  L, 

Oab.) 

Harcoa  Hook,  Chester,  New  Cas- 
tle, and  Port  Penn    

Harena  Hook.  Port  Penn,  and  Fort 

l[ifflin(X.J^Pa.) 

MoMBcahela  Biwer  (Pa.,  W.  Ya) . . 

Kew  Biver  (Va..  W.Va.) 

OUoBiTer  (except  FaUa  of): 

Onacbiu  River  (Ark.,  La.) 

Padfle  coast  (Harbor  of  Refu|;e)  $ . 

Sock  laland  bridge 

8t  John'a  River  and  St.  Mary'a 

Haibor  (inland  water  conunnni- 

eatlim,  (^.  Fla.) 

Sivanaee  Biv^$ 

Teaneaaee  River 

Iknaportation  rootes  to  the 

koaid 


Totals 

Sorreya  and  examinations  not 
apeoflcally  aasi@ied  and  not 
licliided  m  the  xbregoing  en- 


II 


i 


9-C 

®  8 

^'  p* 
Ho 


1832 

lS4a 
1820 

1876 

1837 

1878 
1832 

1879 
1836 

1886 

1876 

1830 

1826 
1872 
1876 
1836 
1871 
1879 
1867 


1828 
1839 
1827 

1874 


Appropriated  and  allotted. 


For  improve- 
ment. 


For  anrvey. 


$228,000  00 

1,180,000  00 
688,040  63 

40,000  00 


491,000  00 


611,448  71 

102,682  06 

20,000  00 

40,133  00 

4,418  00 

187,000  00 

42,000  00 

2,408,479  26 

243,000  00 

150,000  00 

1,015,000  00 


78.000  00 

16^000  00 

1, 787, 945  00 


$6,000  00 


10,000  00 
1116, 000  00 


1(16,000  00 


100  00 


200  00 
200,000  00 


TotaL 


Total  by 

Statos,eto. 


$223,000  00 

1,130,000  00 
644,040  63 

40,000  00 

10,000  00 

15,000  00 
491,000  00 

16t  000  00  I 
611,448  71 

102»082  96 

20,000  00 

40.133  00 

4, 513  00 

187,000  00 

42,000  00 

2,408,479  25 

243,000  00 

150,000  00 

1,015,000  00 

78,000  00 

15,000  00 

1,788,145  00 

200,000  00 


$4. 222, 040  63 

40,000  00 

10,000  00 

15,000  00 
491,000  00 

10.000  00 
611,448  71 

102, 682  96 

20,000  00 

40.133  00 

4,513  00 

187,000  00 

42, 000  00 

2,408,479  25 

243,000  00 

150,000  00 

1, 015, 000  OO 


78,000  00 

15,000  00 

1, 788, 145  00 

200,000  00 


79, 109, 489  45    854, 724  86  79, 964, 214  81  70, 964, 214  81 


1,788,390  14 


1,783,880  14 


70, 100, 480  45     2. 638. 115  00  ,81. 747. 604  45 


1. 783, 300  14 


81, 747. 604  46 


Xon.— In  addition  to  the  above  there  waa  appropriated  an  argregate  of  $415,000  for  *' repairs, 
fnaenration,  and  oontingenciea";  also  an  aggregate  of  $55,000  for  '^arrearages."  These  are  supposed 
to  bare  been  apeeiflcally  aJlotted  to  varions  works,  and  are  probably  indudfM  in  the  above  table  under 
fWripeeiflc  titles. 

*  Inprovrments  mentioned  in  H.  Doo.  120,  44th  Cong.,  Iftt  Bess.,  but  not  in  the  Beports  of  the  Chief  of 
wiiaecra. 

^^laelndes  Boston  and  Hingham  Harbors;  Lovell*s,  Beer,  Great  Brewster,  and  Bainsford  Islands. 

tSeealao  "Western  Rivers *^in  this  table. 

!6eealao  *' Western  Rivers"  and  "Looiaville  and  Portland  Canal"  in  thia  table. 

(baprovements  mentioned  in  appropriation  acts,  but  not  in  Reports  of  the  Cliief  of  Engineera,  or  in 
H.  Jki,  120, 44th  Cong.  1st  ses.    JSlot  to  be  found  in  the  Index  of^Rivers  and  Haibors. 

f  Theas  aoms  contam  allotments  Itom  the  general  appropriations  for  sarveys. 

[8.  O.  L.  P.^ 
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PRIVATE,  CORPORATE,  and  STATE  l¥ORK  on  Rivera 

Harbors. 


(KOTB.— For  roferenoes  and  detai]a»  see  the  index  to  each  work.] 


Names  of  works. 


Aocotink  Creek,  Va 

Ahnepee  Harbor,  Wis  . .  ■ 
Alpena  Harbor,  Hioh 


Appomattox  River«  Va . . 


Aahtabnla  Harbor,  Ohio . 
Atohafalayu  Hirer,  La . . . 
An  Sable  Kiver,  Kioh  . . . 
Baltimore  Harbor,  Md  . . . 


Bayon  Bartholomew.  La. 
Bear  Creok  Harbor,  K.  Y. 
Black  Lake  Harbor,  Mich  i 
Black  River,  Ark.   and 

Mo. 
Boston  Harbor,  Mass  — 

Braios  Biver,  Texas 

Broad  Kiln  River,  Del . . . 
Bofflilo  Harbor,  ».  Y  . . . . 


Calomet  Harbor,  HI. 


Cambridge  Harbor,  Md . . 
Cape  Fear  River,  N.  C  . . . 

Cane   Fear,  Deep,   and 
Haw  Rivers,  N.  C. 

Chaiievolz  Harbor,  Mich. 


Charleston  Harbor,  a  C  . . 

Qiattahoochee  River,  6a. 
Cheboygan  River  —     . . 
Chesapeake    and     Ohio 
ConaL 

Chester  Harbor.  Pa 

Chester  River,  Md 


Chicago  Harbor,  HI 


Chippewa  River,  Wis. 


Cleveland  Harbor,  Ohio. 

OUnch  River,  Tenn 

Conemaugh  and  Kiski« 

minetas  Rivers. 
Connecticut  River 


Corpus  Christi  and  Aran- 
sas Pass,  Tex. 

Comberlflnd  River 

Current  River,  Mo 

Delaware  River 

Dnlnth  Harbor,  Mhm — 


Work  done. 


By- 


Oenersl  improvements 

Piers,  blastms,  and  rock  excavation 
Diedging  and  pier  extension 


Dredging. 


;,etc 


Dredging  and  rock  excavation. 
Dredging 


.do 
do 


Overhanging  trees  and  ani^  removed. 

Pier  constraction ■ 

Opening  harbor 

Donation  of  land 


Surveys  

Removal  of  rock,  shoals,  and  snags. . 

Constraction  of  a  oanal 

Pier  constraction 

Constraction  oi  Erie  breakwater  — 

Dredging 

Constraction  of  a  canal 


Dredging  and  Jetty  constraction 

Surveys,  dredging  and  embankments, 

and  jetties  built. 
Constraction  of  dams,  locks,  and  canals 


do 


Dredging  and  pier  extension 

Dredging  and  construction  of  super 
structure. 

16  sections  of  land  granted 

Dredging 

Surveys  and  general  improvement 

Dred^g    

Canal  construction     


Piers  an^.  wharves 

Constraction  of  causeway,  obstructing 

channel. 
Dredging  and  pier  extendon 


Construction  of  lock  and  dam 

Constinctfon  of  training  waUs  and 
dams. 


Removal  of  obstructions 

Construction  of  canals,  railways,  etc 


General  improvements 

do 

do 

Construction  of  canal  and  locks  at  Bn« 
field  Falls. 

Canals  at  South  Hadley  Falls  and  Mon- 
tague. 

Jetty  extension  and  dredging 


Construction  of  dams 

Removal  of  snags  and  leaning  trees 
Construction  and  use  of  ice-boats  . . 
Construction  of  a  canal  and  dike  . . . 

Breakwater  extension 

Construction  of  wharves  and  slips  . 

*Over. 


Citisens 

...do .. 

Alpena  Harbor  Im- 
provement Com- 
pany. 

CHtiaens 

City  of  Petersburg . 

Lower  Appomattox 
Company. 

Railrosd  Companies . 

Citizens 

...do 

State 

City 

State 

Harbor  ComiMiny  . . . 

Citizens.      .     

State  of  Missouri . . . 

City 

B Laie •*    •••«•••..-•■ 
Citizens  of  Lewes . . . 

Citizens 

State 

City 

Calumet  and  Chicago 
Canal  Company  .. 

Citizens 

State 

Cape  Fear  Naviga- 
tion Company. 
A  atock  compaay  . . 

Citizens 

Stote 


...do 

do 

City 

State  of  Georgia ... 

Citizens 

Canal  Company . . . . . 


State 

County    of   Queen 

Anne. 

City 

Chicago  Dock  and 

Canal  Company. 

Corporation 

Citisens 


City 

State 

State  of  Pennsyl- 
vania. 

Union  Company    . . 

Steamboat  Company 

City  of  Hartford.... 

Connecticut  River 
Company. 

Citizens 


Company 


State  of  Kentucky. . 

State 

Philadelphia 

Citv 

Rauroad  Companv.. 

....do :..;... 


Amount 
expended. 


Unknown. 
DoL 

$io,eoe  w 


a;oooM 

Unknown. 
178. 186  7f 

Unknown. 
Do. 
Do. 
$194^409  90 
462»783  M 
Unknown. 
$47, 000  M 
80,000  00 


Unknown. 

000,000  00 
Unknown. 

$14,000  W 
Unknown. 

Do. 

Do. 

$8,000  00 
Unknown. 

$100,000  00 

350,000  00 
2.000  0D 
Unknown. 


$200.000  00 
25,000  00 

*dooi,ooooo 

2. 000  00 
11, 071, 170  00 

Unknown. 
Unknown. 


Un 


075. 
ikno 


000  00 
wn. 


Do. 
Do. 

Do. 

$10. 000  00 
Unknown. 

$44.27111 
34.000  00 
12,000  00 
Unknown. 

Do. 

$50,000  00 

Unknown. 

$80,000  00 
Unknown. 

Do. 

Do. 

Do. 
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COBFOBATE,  aiNl  STATE  W^DBK  on  BiTera 

Harbors— Ooutinned. 


JBivw,  K. TT. .... 


FUb  or  St.  AntiMmj  . . . . 
FlflMiHiBlle  lUla,  K.  H  . 

Itekcd  Deer  Blror^eoiL 
Iteaad  WlaoonainBlTen 


Hariwr,  lOoh 
Bay,  Tex 


Gtkwwt^Um  Harbor,  Tex 


"  ■      BiTer,ir.T 

IttTer,  N.T 


Kankakee  lUver,  HI 

Bnnebec  River,  life.  . , . 
Kmoiha  Harbor,  Wis  . . 


Xaaktee  Harbor.  Viob 
MarciM  Hook  Harbor,  Pa 

Mmnee  Birer,  Oluo 

HflaomoMe  Harbor,  Wis 
ICekigiai  Ci^  Harbor, 


HQvankee  Harbor,  Wla 

MiHiaafami  Biyer 

XoUe  Harbor,  Ala 


XoDQBgahela  Biver. 


XtYenMm 


Harbor,  Mich    .. 
Cbannel,  Ya. 


Miukegon  Harbor,  lOeb 
MaakSagmn  BiTor,  Oblo . 

5«ebM    and    Angelina 
Birera,  Tex. 

NcoaeBirer,  K.  C 

Tfvw   Bedford    Harbor, 


STev  CMile  Harbor,  Del 
Bewport  Harbor,  B.  I. . . 

VinUe  Rhrer,  Conn  — 


Kntneky  Biyer 

LacLaJ^dlcMich 

UeklnffBiTer,  Ky 

Little  ^[anawha  Biver, 

UMbSedne  Harbor.  N.Y. 

Htnitowoe  Harbor,  Wia . 


. .) 


Work  done. 


Partial  remoTal  of  Coentlee  Beef 

Conetniotlon  of  aea-wallB 

General  iuproTement 


Preeerration  of  fkUs 

Bock  lemoval,  oonetmotSon  of  allpa, 
fllolcewaye,  etc 

General  trnproTement ■ 

Conatmctlon  of  locks,  dams,  etc 

do 


.do 


Constmctlon  of  2  pHe  piers. 
General  improvements 


Goostmotion  of  canal 


Dzedffinx 

Consnnotion  ofplle  Jetty 

Land  ceded  to  United  States  ... 
Constraotion  of  looks  and  dams 

Bemoval  of  obstructions 

Dredging 


Dredging,  and  construction  of  dikes, 

dams,  etc. 

Constmction  of  a  canal 

Construction  of  looks  sad  dams 

Dredging , 

Canaf  construction   snd    slaokwater 

navigation. 


Slaokwater  navigation 
*  "»g 


Dredgini 


Pier  extension      

Constmctlon  of  locks  and  dams 
Dredging  and  pier  extension  — 
Cons&nction  of  locks  and  dams 
do 


General  improvement 


Dredging 

Dock  construction 

Dredging  snd  pier  extension 

Bepausto  piers  and  whiurf 

Construction  of  an  embankment 

Dx edging  and  pile  pier  constmction. 
General  improvement    


Cbsonel  revetment 

Dredging  ^d  pier  extension 

Funds  provided  for  survey 

Dredging    

Bemovafof  obstructions 

Constmction  of  4  dams,  with  locks. 

Constmction  of  2  dams,  with  locks 

Canal  constmction 

Wharf  constmction 


Construction  of  dab  piers 

Bemoval  of  snaeB 

Constmction  of  lock  and  dams 
General  improvement 


Snag-removal  and  constmction  of  dams 
Dreoging 


do. 


Construction  of  a  wharf 

Dredging 

Dredffing  and  wharf  construction 
Pile  ovinng  and  dredging 


By- 


New  York  City 

Commissioners 

Albemarle  and  Ches- 
apeake CanaL 

Minneapolis 

Cltisens 


State 

State  of  Wisconsin . . 

Fbx  snd  Wisconsin 
Biver  Improve- 
ment Company. 

G.  B.  and  Ml  Canal 
Company. 

Cltisens 

Houston  Direct  Nav 
igation  Company, 

Brasos  Canal  Com- 
pany. 

State 

City 

— do 

State  of  Virginia... 

New  York  Ci^ 

Bailroad  and  Steam- 
ship Companies. 

State....-.™ 


.do 
.do 


City  of  Biohmond  . . 

James  Biver  and 
Kanawha  Canal 
Company. 

Kankakee  Company 

City  of  Augusta 

City 

Citlaetts 

State 

Company 

State 

Little  KMiawha  Nav- 
igation Company. 

Ontario  Bay  Harbor 
Improvement  Co. 

City 

Citiiens 

...do 

...do 

State 

Citizens 

Michinn  City  Har- 
bor improvement 
Company. 

^•1:::::::::::;::: 

Citizens 

State 

County 

Monongahela  Navi- 
gation Company. 

...do 

City 

Mt.  Yemon  Associ- 
ation. 

Citizens 

City  of  Marietta. . . . 

State 

...do 


Amount 
expended. 


do 

Beading     Bailroad 
Company. 

Citizvns 

Railroad  Company.. 

Citizens 

...do 

Citizens 


Unknown. 
Do. 
Do. 

$883,000  00 
Unknown. 

$43,000  00 
438,856  88 
73^614  88 


28,000  00 

18,000  00 
Unknown. 

Do. 

Do. 
Do. 

Do. 

$8,000  00 
U6,787  05 

815,747  08 

8,400,600  00 
Unknown. 

$250,000  00 
Unknown. 


Do. 
Do. 
Do. 
Do. 
Do. 

$68,100  00 
877,003  47 
240,000  00 

6,000  00 

85,000  00 
Unknown. 
Do. 
Do. 
Do. 
Do. 
$100, 526  03 


Unknown. 

$445,071  00 

Unkno^vn. 

$72,025  05 

46,000  00 

880, 476  00 

Unknown. 
Do. 
$8,000  00 

Unknown. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

•40,000  00 
Unknown. 
$500  00 
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PRIVATE,  COBPOBATE,  and  STATE  WORK  on  Rivers 

Harborst 


(Note.— For  leferenoes  and  detai]a»  see  the  index  to  each  work.] 


Kamea  of  works. 


Accotink  Creek,  Va  . . . 
Abnepee  Harbor,  Wis . 
Alpena  Hwrbor,  Kioli. . 


Appomattox  River,  Va . . 

Ashtabula  Harbor,  Ohio . 
AtchofiEilaytt  Biver,  La . . . 
An  Sable  River,  Mich  . . . 
Baltimore  Harbor,  Md  . . . 


Bayou  Bartholomew,  La. 
Bear  Creek  Harbor,  K.  Y. 
Black  Lake  Harbor,  Mich 
Black  River,  Ark.   and 
Mo. 

Boston  Harbor,  Mass 

Braios  River,  Texas 

Broad  Kiln  River,  Del . . . 
Boffiilo  Harbor,  K.  T  .... 


Calomet  Harbor,  HI. 


Cambridge  Harbor,  Md . . 
Ci^  Fear  River,  K.  C  . . . 

Cane   Fear,  Deep,    and 
Haw  Riven,  N.  C. 

Chailevoix  Harbor,  Mich. 


Charleston  Harbor,  &  C  . . 

CiMttahoochee  River,  Ga. 
Cheboygan  River  —     . . 
Chesapeake     and     Ohio 
Canal. 

Chester  Harbor.  Pa 

Chester  River,  Md 


Chicago  Harbor,  HI 


Chippewa  River,  Wis. 


Cleveland  Harbor,  Ohio. . 

OUnch  River,  Tcmi 

Conemaugh  and  Kiski- 

minetas  Rivers. 
Connecticut  River 


Work  done. 


General  improvements 

Piers,  blasting,  and  rock  excavation 
Dredging  and  pier  extension 


Dredging 

ig,etc 
lo 


Dredging  and  rock  excavation. 
Dredging 


.do 
do 


Overhanging  trees  and  ani^  removed. 

Pier  construction 

Opening  harbor 

Donation  of  land 


Surveys  

Removal  of  rock,  shoals,  and  snags- 

Construction  of  a  canal 

Pier  construction 

Construction  oi  Erie  breakwater  — 

Dredging 

Construction  of  a  canal 


Dredging  and  Jetty  construction 

Surveys,  dredging  and  embankments, 

and  jetties  bmlt. 
Construction  of  dams,  locks,  and  canals 


do 


Dredging  and  pier  extension 

Dredging  and  ccmetruction  of  super 
stmotore. 

16  sections  of  land  granted 

Dredging 

Surveys  and  general  improvement 

Dredging    

Canal  oonstmction     


Piers  tead  wharves 

Construction  of  oaaseway,  obstructing 

channel. 
Dredging  and  pier  extenslim 


Construction  of  lock  and  dam 

Construction  of  training  walls  and 
dams. 


Corpus  Chrlsti  and  Aran- 
sas  Pass,  Tex. 

Cumberland  River 

Current  River,  Mo 

Delaware  River 

Dulnth  Harbor,  Minn 


Removal  of  obstructions 

Construction  of  canals,  railways,  etc 


General  improvements 

do 

do 

Construction  of  canal  and  locks  at  En< 
field  Falls. 

Canals  at  South  Hadley  Falls  and  Mon- 
tague. 

Jetty  extension  and  dredging 


Construction  of  dams 

Removal  of  snogs  and  leiming  trees  . . 
Construction  and  use  of  icc-m>at8  . . . . 
Construction  of  a  canal  and  dike . . . . . 

Breakwater  extension 

Construction  of  wharves  and  slips  . . 


By- 


Ajnomrt 


Citiaens 

....do 

Alpena  Harbor  Im- 
provement   Com- 

Qiuxens 

City  of  Petersburg . 
Lower  Appomattox 

Companv. 
Railroad  (J<Mnpaniea . 

Citizens 

...do 

State 

City 

State 

Harbor  Company  . . . 

Citizens 

State  of  Missouri ... 

City 

Biave ••  •..•••»..••■ 
Citizens  of  Lewes . . . 
Citizens 

City 

Calumet  and  Chicago 
Canal  Company  .. 

Citizens 

State 

Cape  Fear  Naviga- 
tion Company. 
A  stock  company  . . 

Citizens 

State 


...do 

do 

City 

State  of  Geoigia 

Citizens 

Canal  Company. 


State 

County    of   Queen 
Anne. 

Chicago  Dock  and 
Canal  Company. 

Corporation 

Citiaens 


City 

State 

State  of  Pennsyl- 
vania. 

Union  Company 

Steamboat  Company 

City  of  Hartford.... 

Connecticut  River 
Company. 

Citizens 


Company 


State  of  Kentucky. . 

State  

Phihidelphia 

Citv 

Rouroad  Company . . 
do 


Unknot 
Do. 


8,000  00 

Unkno^m. 
$78. 186  7» 

Unkno-wn^ 
Do. 
Do. 
^194^  400  oe 
463.  TS3  01 
UnkBo^nL. 
#47,  OOO  00 
30.000  0* 


Dnknoi 

060.000 
Unkno'OTii. 

fl4«O0O 
Unknot 

Do. 

Do. 


$8,000  00 


$100,000  00 

8M,000  00 
2,000  00 

Unkncwii. 


$200,000  00 

S^OOO  00 

*300,000  00 

2.  OOO  00 

11,071,176  00 

Unkno-wn. 
Unkndm. 

$75,000  OO 
Hnknavrii. 

Do. 
Do. 

Do. 

$10^000  OO 
Unknown. 

$44,271  U 
84,000  00 
12.000  00 
Unknown. 

Do. 

$50,000  00 

Unknown. 

$30,000  00 
Unknown. 

Do. 

Do. 

Do. 


•Over. 
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,  COBF0BATE,  aa«  STATE  WORK  on  Rivera 

Harboiw— Oontiauad. 


K.T.... 
SUMbeth  BiTor,  Va 


ithonj  ... 


Work  done. 


Partial  remoTal  of  CoentlM  Boef 

Conatraotion  of  sea-waHs 

General  Improyemcait 


*i 


Preoerrallon  of  falla 

Bock  iemoTal«  conatroction  of  allpa, 
ainioewaya,  etc 

BefkcdDeerBtrer^enn.!  General  hnprorement 

Ibxaiid  WlaoottainiUrera  Conatraction  of  looka,  dama,  etc 

do 


Harbor,  Mich 
',  Tex 


MiMilm  Harbor,  Tex 


Oojaikdoitifee  Blrer/W'.ya 

~  ■       BlTer,ir.T 

Blwer,  N.T 


.do 


Conatcaotion  of  2  pile  plan. 
General  fanproyementa 


Conatmotion  of  canal 


Diedsing 

Conannotlon  of  pile  jetty 

Land  ceded  to  United  Statea  .... 
Conatmoclon  of  looka  and  dama 

Rranoval  of  obatructiona 

Dredging 


Urer,  m 


Blrer,  Va 
BiTerand 


Kankakee  Bfyer,  HI . . 
XcBOMbec  Biver,  Me. 
JEeaoeha  Harbor,  Wis 


Kentaeky  Blrer 

UoLa&»Ile,  Mich 

UekinEBiver.Ky 

Little   Kanawha  Blver, 

W.Vk 
Uttfe  Sodna  Harbor,  K.  Y. 

Bnitowoe  Harbor,  Wis . 

Haaktee  Harbor,  Mich. . 
Hareoa  Hook  Harbor,  Pa 
MaoBiee  Biver,  Ohio 


Dredging,  and  conatroction  of  dikea, 

dama,  etc. 

Conatraction  of  a  canal 

Conatraotion  ot  looka  and  dama 

Dredging 

Canal  conatroction   and    alaekwater 

narigation. 


Slaokwater  navigation 

Dredging 

Pier  extenaion      

Conatraotion  of  locka  and  dama 
Dredging  and  pier  eztenidon  . . . . 
Cona&ootion  of  looka  and  dama 
do 


Genend  improyement 


Dfedging 

Dock  conatroction    

Dredging  and  pier  extoiaion 
Bepaua  to  piers  and  wharf . . 
Conatraction  of  an  embankment 


Harbor,  Wia  '.  Dxedglng  and  pile  pier  conatraction 


Miehigaa  City  Harbor, 


MOwankee  Harbor,  WU 

Wmtm^BkBirer 

BoUIe  fiarbor.  Ala 


Gknenl  improvement 


Channel  revetment 

Dredging  l^ld  pier  extension 
Fonda  provided  for  aurvey . . 


Bonongahela  Biver. 


XcBToe  Harbor,  Mich    . . 
Mt  Yeraon  Channel,  Va. 

Modcegon  Harbor,  Mich 
MaaUngam  Biver,  Ohio . 

Seehea    and    Angelina 
Bivera,  Tex 

5«iw  Biver.  K.  C 

Hew    Bedford    Harbor, 


HewCaatle  Harbor,  Del 
Hevpofrt  Harbor,  B.  I. . . 

Hiaatle  Biver,  Conn 


BemovaTof  obatructiona 

Conatraotion  of  4  dama,  with  locka. 

Conatraotion  of  2  dama,  with  locka . 

Canal  conatroction 

Wharf  conatraotion 


Conatraotion  of  slab  piera 

Bemovalof  anaga 

Conatraction  oflock  and  dama 
General  improvement 


Snas-removal  and  conatraction  of  dams 
Dreaglng 


do 


Conatroction  of  a  wharf 

Dredging 

Dredging  and  wharf  conatraction 
Pile  dnrag  and  dredging 


By- 


New  York  City 

Commiaaioners 

Albemarle  and  Chea- 
apeake  Canal. 

Minneapolis 

Citiaena 


Amoont 
expended. 


State 

State  of  Wiaconain. . 

Fbx  and  Wiaconain 
Biver  Improve- 
ment Company. 

G.  B.  and  M.  Canal 
Company. 

Citiaena 

Hooaton  Direct  Kav 
igatkm  Company, 

Braaoa  Canal  Com- 

sST: 

^"J.::::::::::::::; 

State  of  Virginia... 

New  York  City 

Bailroad  and  Steam- 
ship Companiea. 
State 


....do 

....do 

City  of  Bichmond  . . 

Jamea  Biver  and 
Kanawha  Canal 
Company. 

Kankakee  Company 

City  of  Aogoata 

City 

Citiaena 

State 

Company 

State 

Little  Kanawha  Nav- 
igation Company. 

QntiarioBay  Harbor 
Improvement  Co. 

City 

Citlzena 

...do 

....do 

State 

Citizens 

Michigan  City  Har- 
bor improvement 
Company. 

.«^:::;:::::::;::; 

Citiaena 

State 

Coonty 

Monongahela  Navi- 
gation C<nnpany. 

....do 

City 

Mt.  Vernon  Aasooi- 
ation. 

Citleens 

City  of  Marietta. . . . 

State 

...do 


...do 

Beading     Bailroad 
Company. 

Citizens 

Bailroad  Company . . 

Citizens 

...do 

Citizens 


Unknown. 
Do. 
Do. 

$883,000  00 
Unknown. 

$43,000  00 
438»859  88 
73^614  89 


28,000  00 

10,000  60 
Unknonm. 

Do. 

Do. 
Do. 

Do. 

$8.000  00 
U8,787  95 

SIS,  747  08 

0,400,600  00 
Unknown. 

$250,000  00 
Unknown. 


Do. 
Do. 
Do. 
Do. 
Do. 

$68,100  00 
877, 903  47 
240,000  00 

6,000  00 

85,000  00 
Unknown. 
Do. 
Do. 
Do. 
Do. 
$100, 526  03 


Unknown. 

$415^971  00 

Un1nio*Yn. 

$72, 025  05 

45,000  00 

380, 476  00 

Unknown. 
Do. 
$9,000  00 

Unknown. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

840,000  00 
Unknown. 
$500  00 
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PRITATE,  COIEWORATB,  aM4  S9>ATS  ITOBK  mm  Btren 


Kamds  of  works. 


Norfolk,  Va.,  and  the 
Neuse  Rirer,  K.  0. 
to  Capo  Fear  Blrer 
and  Atlantic  Ocean, 
cnnals  from. 

Oakland  Harbor,  Oal  . . . 

Oak    Orohoid    Harbor, 
N.Y. 

Occoqnan  River,  Va 

Oconee  Biver,  G«  

Oconto  River,  Wia  

Ohio  River 


Work  done. 


Draining  Scuppemong  Lake  . 

Drainage  system 

Draining  Lake  Ifattamaskeet 
Clubfoot  and  Harlow  Canal . . . 

Crib-pler  construction 

Dredging 


do. 


General  improvement  

Construction  of  pile-pier 

Louisville  and   Portland  Canal   oon- 
straotion. 


Olcott  Harbor,  ]h\  Y 

Ontonagon  Harbor,  Mich. 

Osage  River.  Mo 

Oswego  Haroor,  N.  Y — 
Pascagoula  Harbor,  Mias. 

Pawcatnek  River,  B.  I. . . 
Pearl  River,  Miss,  and  La.  i 

Peconic  River,  IS".  Y 


Penobscot  River,  Me 

Pensaukee  Harbor,  Wis . 

Pentwater  Harbor,  Mich. 

Plattsburg  Harbor,  N.  Y. 

Pl^nouth  Beooh  and 
Harbor,  Mass. 

Portage  Lake.  Mich 

Port  Washington  Har- 
bor, Wis, 

Potomac  River,  D.  C 

Powell's  River,  Tenn  ... 


Pier  oonstmotion 

General  improvement 

Pile  work 

Dredging  and  oonstruotion  of  dams. . . 

Repa&s  to  piers 

C<«stmotion of  acanal 

(General  improvement 

....  do 

Dredging 

Construction  of  a  dam 

General  improvement 

Construction  of  dams,  canals,  and  looks 
Dredsing 

Removkl  of  rock 

Dredging  and  pier  oonstruotion 

l^rodglng 

Erection  of  a  wooden  revetment 

Construction  and  repairs 


Excavation  of  an  outlet 
General  Improvement . . . 


By- 


Providence  River,  R.  I . 
Provincetown     Harbor, 

Mass. 

PnltneyviUe  Harbor,  N.  Y 
Racine  Harbor,  Wis  .  . . 
Red  River,  La.  and  Tex. 

Reedy  Island,  Del I 

RioGnrnde,  Tex 

Rocky  River  Harbor,  Ohio; 
Rondont  Harbor,  K.  Y. . . 


Dredging 

Removu  of  obstructtons  and  oonstme- 

tion  of  dams. 

Dredging 

Consnruction  of  bulkheads  and  Jetties. 

....  do 

Construction  of  cribs  and  whaif 

Crib  pier  extension 

Dredging  at  Tone's  Bayou 

Land  ceded  to  United  States 

Jetty  construction 

..do 

Dredging 

do 


Sabine  River,  Tex 


Sacramento  and  Feather 
Rivers,  Cal. 

Saginaw  River,  Mich 

St.  CUir Flats,  Mich  .... 

St.  Louis,  Mo.  (harbor)  . . 
St.  Mary^s  Falls  Canal, 
Mich. 

Ssline  River,  Ark 

Sandusky  River,  Ohio  . . . 

Snugatnck  Harbor,  Mich. 
Savannah  River  and  Har- 
bor, Ga. 
Sebewaiug  River,  Mich . . 

Sheboygan  Harbor,  Wis. . 

Shrewsbury  River,  N.  J. . , 
South    Haven    Harbor,  ' 

Mich. 
South  River,  K.J j 


Goneral  improvement 

do 

Dredging,  dam  construction,  and  snag 

removu. 

Dredging  and  removal  of  snags 

Dredging 

Three  range  lights  established  and 

maintained. 

Geneml  improvements 

Canal  construction 


Removal  of  obstructions 

Dredging 

.  ...  ao 

Construction  and  repairs  to  Jetties  — 
Dredging  and  remnvial  of  obstructions 

Dredging 


r 


Dredging  and  pier  extmision 

Dredging 

Pier  extension 

Dredging 


Staunton  River,  Va i  General  improvements 


Citizens  ...  . 
State  of  N.  C 

...do 

...do 

City 

CitizeDs 


...  do 

State , 

City 

Louisville  and  Port- 
land Canal  Com- 
pany. 

Cltisens  

County 

Citisens 

State 

Citisens 

Company 

State 

Git 


expended. 


$S0^  000  00 
200,000  00 
Unknown. 
Do. 

Do. 

$1,000  00 

000  00 

10,000  00 

30,000  00 

2,826.413  00 


City..-. 
Citizens 


State  of  Miss 

State  of  La 

Company 

Citisens 

State 

Steamboat  Company 

Citizens 

..  do 

K.  Y.  and  C.  R.  R . . 
State 


Citizens         

County  and  city  . . . 

City  of  Georgetown 
State 


City 

State 

Counties 

Citiaons 

City 

Ci^of  Jefferaon  .. 

State 

Levee  Company ... 

Cltizena 

do 

Rondout  Steamboat 

Company. 

State 

Company 

Caliromia      Steam 

Navigation  Co. 

Compsny 

City  

Navigators 


City  

Canal  Company . 


Citisens.. 
County . . 
Citizens . . 
Company 
City...... 


SUte 

Township 

City     

County 

City 

Citizens 

...do 

New  Jersey  Trans- 
portation Co. 
Citizens 


Do. 
Do. 
$175,000  00 
Unknown. 
027,000  00 
26^000  00 
5,000  00 
4v2Q0  00 
Unknown. 
Do. 
Do. 
Do. 

$5,000  00 
Unlmown. 

040,000  OO 
Unknown. 
Do. 
$8,000  00 

Unknown. 
$15^000  00 

10,000  00 
7,000  00 

00.000  00 
100,000  OO 

Unknown. 
$00,000  00 

Unknown. 
Do. 

$3,000  00 
Unknown. 
Do. 
Do. 

$51,455  00 
Unknown. 
Do. 

Do. 
$80,000  00 

Unknown. 

$840,121  OO 
1, 000,  OOO  00 

Unknown. 

$5,000  00 

18.000  00 

80,000  00 

200,000  00 

4,000  00 
12,000  00 
85,000  OO 
30.000  00 

8,000  00 
18.000  00 
18,000  00 
Unknown. 

$10,000  OO 
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BiTers  and 


of  works. 


KiTen  Alft.. 
VenuIUoii  Harbor,  Ohio 
▼ftteahBivvr,  Ind 


▼ftbMh  and  Lake  Ifichi- 
pmCanaL 

WiddiBgton  Harbor.N.  Y. 
▼aahingtoD  and  Geitm- 

town  Harbora.  D.  C, 

▼Ute  Sirer,  Ark 

White  Biver.Htch 

Wiekferd  Harbor.  B.  I. . . 

Wieomko  Biver 

Wahmette  lUver.  Oreg. 

(Lofwer.) 
Vmamette  Biver,  Oreg. 

(Upper) 


WIlMn  Harbor.  X.T  .... 

Woad't     HoU    Harbor. 

Masa. 
Tadkin  River.  N.C. 

Total  kxowx 


Work  done. 


Bemoval  of  obstmctiona — 

Dredglncr  and  reiraira 

Lock  and  dam  constmctlon . 


Drainage 


ConsUnction  of  locks  and  dams 
Dredging 


Conatmction  of  a  crib-dam 

Conatinction  of  alab-piera 

Dredging  and  wharf  construction 

Dike  constraotion 

Construotion  of  a  dredge  and  snag  boat. 

Drerlging 

Canal  and  look  conatmction 


Construction  of  wing-dams 


Purchase  of  a  dredge 

Dredging  and  pier  extoision 
Breakwater  completed 


Improvement  at  Bean  Shods 


By- 


State 

Citizens 

Wabash  Navigation 

Company. 

Citizens 

Kankakee     Valley 

Draining  Ca 

Citizens 

....do 


State  

Citizens 

...  do 

..  do    

City  of  Portland  .... 

Company  aided  by 
State. 

People's  Transporta- 
tion Company. 

Citizc^ns 

...  do 

...  do 


Yadkin  Navigation 
Company. 


Amount 
expended. 


$20,000  00 
Unknown. 
$105,000  00 

Unknown. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

$60,000  00 
Unknown. 
$000,000  00 

Unknown. 

$6,000  00 
20,000  00 
Unknown. 

Do. 


$31,021,423  82 


liAHD-GBAJITS,  ETC.,  In  aid  of  RiTer  and  Harbor  UnproTe- 

ntents. 

[Note.— Por  refeienoea  and  details,  see  each  title  in  the  main  Index.  ] 


Namea  of  works. 


Hctrali  Birer 

f»x  tnd  Wiseonsin  Bivers — 

Gnot  Biver.  Wis  f 

pUaoisSiver.H]    

IfeUBelle,Mich 

Meeker's  Island.  Minn... 
'MMeLake,  Keweenaw  Point, 

atCtairPUts 

St.  MMy'sPULi  Canal    

Storgeon  Ray  Ship-Canal 

ISainwMe  Biver-. 


Work  done. 


Aided  by— 


Grafts  of 
land  from 
United 
States. 


Bockremovid 

Canal  constraction 

(General  improvement 

Canal  constraction 

.....  do 

Lock  and  dam  constraction 
Canal  constraction 


Dredging 

Canal  conatmction 

do 

Canal  construction,  at  Maacle  Shoals.  Ala 


Acres. 


*00],200 
640 
816,000 
100,000 
200,000 
400,000 


760,000 
200,000 
400,000 


Canadian 
Government. 


$7,200 


20,000 


'Swctions  =3,200  aoreei  for  every  mile  of  improvement,  8,200  x  216  (mUes  of  improvement)  =  601,200 
tlafDrmatitm  obtained  from  the  "  Compilation  of  Laws  of  the  United  States  relating  to  the  Improve- 

tut  of  TU^m^mm  ..^   TT^i.Wm.  M  * 

[S.O.L.P.] 
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fflPROYEMENT  OF  RIVERS  AND  HARBORS. 


ACCOTIBTK  CBEEK.  TA.— Improvsmbnt  of. 

VSn,  15,000,  '72,  69,  6d» ;  '77,  3S6 ;  '79,  601. 

STATTsncfl,  '72,  711;  '77,  358. 
Contracts. 

1872.  J.H.Teemeyer,  dredging,  '73,  73,707,768. 


Chief  of  Enoinbebs. 

Reporto,  '71.  76;  '72,  68,  71;  '73,  73;  '74^  i,  83;  '75,  i,  91 ;  '76^  i,  66;  '77,  64. 
Engineers  in  charge. 

Maj.  W.  P.  Craiglim.    Reports,  '71,  080;  '72,  688,  707 ;  '73,  767 ;  '74,  ii,  29. 

ar.Abcrt,  U.S.C.E,,  '76,  ii,  110.    Reports,  '76,  ii,  120;  '76^  i,-  346;  '77,  358; 
'7a  509; '79,  601. 
AfiSisTAin^ 

Capt.  Charles  B.  Phillips,  in  immediate  oharge,  '72,  707.    Reports,  '72,  710. 

J.  £.  Weyss  and  G.  Thompson,  '72,  707,  710. 


Bj  Capt.  C.  B.  Phillips,  fbr  formation  of  ohannel  by  dredging,  $14,081.76,  '72, 707, 711. 

By  Ifajor  Craighill,  increased  to  $19,000,  '72,  68,71.  670,  688. 

By  S.T.  Abert,  1879,  for  completion  of  existing  project,  $14,000,  '79,  601. 
Financial  Statements, 

•72,  69,  688;  '73,  74,  768;  '74,  i,  83,  ii,  29. 
toerations. 

History  of  operations,  '79,  601. 

1872-^73.  Completion  of  channel,  by  dredging,  40  feet  wide,  21  to  3  feet  deep,  firom 
2^  feet  of  water  in  the  bay  to  a  point  al^nt  200  yards  within  the  month,  and 
from  that  point  to  the  Tillage,  4  feet  deep  and  25  feet  wide,  '73,  73, 767:  '74,  i, 
83  ii  29:   73  i  91.  /       »      »       »        »  ? 

ISra-nra  'operations  suspended  since  1874,  '73,  ii,  120;  '79,  83,601. 
Physical  Cliaracteristics. 

Described,  '72,  711. 
Prtirate  an4l  Corporate  H^ork. 

A  considerable  amoant  expended  on  ohannel  by  private  parties.  '72,  711.    Willows 
planted  on  the  banks  for  their  preservation,  '74,  ii,  §9, 
Frojects. 
By  Capt.  Charles  B.  Phillips,  for  dred^ng  channel,  40  feet  by  5  feet,  from  the  month 
ofthe  bay  to  the  village  of  Accotink,  and  protection  of  the  banks  by  matting, 
•72,  688, 707,  711. 
By  Major  Craighill,  for  expending  appropriation  of  1872  of  $5,000,  in  dredging  n 
ebannel  2^  feet  deep,  and  as  wide  as  mnds  will  permit,  '72,  688. 
snrvAVflLa 

1871.  Under  direction  of  Miyor  CraighiD,  by  Capt.  C.  B.  Phillips,  '71,  76,620 ;  '72, 
u88. 

1^72.  By  J.  £.  Weyss  and  G.  Thompson.    Reports,  '72,  eB8, 707, 710. 
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AHUfEPCSE  HARBOR,  iriS.— Improvsusnt  of. 


1878,  |8, 000,  '78,  114. 

1879,  7, 000,  *79,  153. 


Approprfiatlons. 

1871,  $25,000, '75,  i,  198. 

1872,  25, 000,  '75,  i,  198. 

1875,  ii5,000,  '75,  i,  198. 

1876,  8, 000,  '76,  i,  96.  Total  .$96, 000 

1874.  From  appropriation  for  Two  Rivers  Harbor,  Wis.,  $5,000  allotted,  '7^  ii,  362. 
Commerce. 

Importance  to  commerce  as  a  harbor  of  refuge,  '71,  126.  Damage  to  sarroundin^ 
country  by  forest  fires,  '72,  118.  Local  requirements  need  but  limited  expendi- 
tures, '73,  200;  '74^  i,  143. 

Conmiercial  requirements  discussed  by  Board  of  Engineers,  '76,  ii,  355. 

Statistics, '71,  128;  '72,118;  '73,200;  '75, i,  199;  '76,ii,349;  '77,858;  '78^1155; 
•79,  1511. 
Contracts* 

1871.  Roberts  and  Johnson,  for  construction  of  pile  piers,  '71,  111 ;  '7&  ii,  361. 
— 1872.  Joseph  Rankin,  for  construction  of  pile  pier  (annuUed),  '73,  199;  '76^  ii, 
362. — 1875.  Green  Bay  Dredge  and  Driver  Company,  for  construction  of  crib 
piers, '75,  i,  199;  '76,  ii,  346. — 1877.  Truman  and  Schroeder,  for  crib  super- 
structure, '77,  857,  859;  '78,  1154. 

Abstracts  of  bids,  '75,  i,  199;  '77.  859. 

Chief  of  Engineers. 
Reports,  '70,  32,  39;  '71,  32,  37;  '72,  31;  '73,  32;  '74,  i,  38  j  '75,  i,  42;  '76^  i, 

95;  '77,  100;  '78,  114;  '79,  153.    Convenes  ^  Board  of  Engineers  to  report  on 

Major  Robert's  proposed  revision  of  the  project,  '76,  ii,  351.    Submits  report 

of  Board  to  Secretary  of  War,  '76,  ii,  353. 
BoAKD  OF  Engineers. 
Convened  October  13,  1875,  to  consider  the  question  of  improving  the  harbor, 

directed  an  examination  made  to  ascertain  cost  of  proposed  rock  excavation, 

'76,  ii,  346, 354.    Reconvened  December  15, 1875,  and  reported  in  favor  of  inner 

harbor  project  of  Major  Robert,  '76,  ii,  354. 
(Majors  Houston,  Robert,  Farqnhar,  Gillespie,  and  Mansfield.) 
Engineers  in  Charge. 
Major  D.  C.  Houston,  1870  to  1875.    Reports,  '71,  125;  '72,  117;  '73,  199;  '74,  i, 

143;  '76kii,  351. 
Major  H.  M.  Robert,  May,  1875,  to , .    Report*,  '75,  i,  198 ;  '76,  ii,  346 ;  '77, 

857;  '78,  1154. 

AjSSISTANTS. 

William  f .  Casgrain.    Report,  '71,  126. 
Capt.  J.  W.  Cuyler.    Report,  '72,  117. 

WiUiam  H.Heardinff.    Report.  '73,  199;  '74,  i,  143;  '75,  i,  198. 
E.  P.  North,  '79,  15(&.    Report,  '76,  ii,  34«,  360. 
L.  Y.  Schermerhorn,  '78,  1154.    Report,  '79,  150a 
Estimates. 
By  Major  Houston,  for  inner  harbor,  $1,073,330,  '71,  125,  127.    For  outer  harbor, 
|3b7,568,  '71, 126, 128;  $370,000, '74, i,  14.3.    Forlocalrequirement8,|100,000,'73» 
200*  '74  i   143. 
By  Major  Robert,  1875,  for  completion  of  modified  project,  (95,000,  '76^  ii,  346,  359. 
Det.ailed  estimates  for  rock  work,  '79,  1509. 
Financial  Statements* 
•71,  32;  '72,  31,118;  '73,  32,200;  '74,  i,  38,  144;  '75,  i,  42,198;  '76,  i,  95,  u,  350; 
'77,  100,  858;  '78,  114,  1155,  '79,  153, 1506. 
Ije§risiation*    (See  Appropriations  and  Surveys.) 
By  State  of  Wisconsin,  authorizing  tax  for  improvement,  '71,  127.    Ii^  unction 
threatened  by  claimant  of  site,  '77,  857.    Site  deeded  to  village,  '77,  H57  ;  but 
never  recorded,  '78,  1154. 
Operations. 
1871-72.  North  pile  pier  commenced  by  contract  June  30th,  '71,  111 ;  '72,  117 :  '76; 

ii,  361.    Difticulties,  '72,  117. 
1872-73.  South  pier  commenced  by  hired  labor,  '73,  199.    Extended,  '74, 1,  143. 

Dredge  and  scows  built,  '73,  200;  '74,  i,  143;  '75,  i,  198. 
1873-74.  Pile-driver  built,  '74,  i,  14:J. 
1874-75.  Temporary  pier  built  by  citizens,  '74^  i,  143;  '75,  i,  198.    Dredging  from 

50-foot  channel  and  bayou.    Filling  of  south  pier,  '75,  i,  198. 
1875-76.  Seven  cribs  sunk,  south  pier  refilled,  rook  drilled,  blasted,  and  dredged, 
for  experimental  purposes,  '76,  ii,  346.    Work  under  Mf^jor  Robert's  project  for 
inner  harbor  commenced  b^  £.  P.  North,  March  2, 1876.    Details  of  blasting,  '76^ 
ii,  347.    Results,  will  require  to  be  redrilled  and  blasted,  '79,  1509. 
1876-'77.  Dredging  of  blasted  rock.    Site  deetlcd  to  viUage,  '77,  857. 
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AKlffEPEE  HARBOB,  im[S.--CoDthnied. 

•p^mtf^ttA— Oontinned. 
1877-78.  Dredffing  of  rock,  lOOoordB  placed  in  piers ;  1,100  lineal  feet  plank  walk  laid, 
'78;  114.    Baperstnicture  built  over  seveu  cribs  snnk  in  ISTG,  '78»  1154.    Drill- 
inf^  and  blasting  recommended,  '78,  114,  1154. 
187»-*79.  Drilling  and  blastinflr,  '79,  153,  1505.    Details  and  cost,  '79, 1506.    Present 

condition  of  harbor,  '79,  1511. 
List  of  materials  nsed,  '76,  ii,  350;  '76,  1155.    History  of  operations,  '74,  i,  143; 
*76^  ii,  354.    History  of  work  to  1675,  by  Mi^or  Houston,  '76,  ii,  361. 
Physieal  Cliaracterlstics. 

Of  sand  spit  at  pier  foot,  '74,  i,  143. 
Plans. 
Of  W.  T.  Casgrain,  for  inner  harbor,  estimated  cost,  $1,073,330 ;  considered  too  costly, 

'71,  127. 
Of  Major  Honston,  for  outer  harbor,  '71,  125.    The  two  plans  compared,  '71,  126. 
Private  aii4l  Corporate  Work. 
By  citizens,  construction  of  bridge  piers,  also  a  straight  cut  through  bar  at  river 

mouth,  etc.,  '71,  12o,  127. 
Temporary  pier  built  by  citizens  inside  government  piers,  to  be  removed,  when  so 
required,  at  their  expense,  '74,  i,  143. 
Pr0|eet8. 
By  M^jor  Honston,  for  an  outer  harbor,  estimated  cost.  $370,000,  '71,  125;  '72,  118. 
IdTi-^S.  Modified  for  local  needs,  $100,000,  '73,  200,  '74,  i,  143;  '76,  ii,  351. 
By  M%jor  Robert,  for  inner  harbor  by  blasting  through  rock  in  bed  of  river  below 
the  bridge  a  channel  100  feet  wide  and  12  feet  deep,  and  extending  piers  to  18 


experience,  '79,  1509. 
Secretary  of  ITar. 

Approves  report  of  Board  of  Engineers,  '76,  ii,  354. 
SanreirSa 
Directed,  act  of  July  11,  lb70,  '71, :«.    Made  by  W.  T.  Casgrain  under  direction  of 

Msy'or  Honston,  '72,  125 ;  by  order  of  Board  of  Engineers,  '76,  ii,  346. 
Maps. 
Of  work,  '76,  ii,  350. 

Map  of  tho  harbor,  showing  the  location  of  the  piers  and  the  work  of  removing 
rock  from  the  bed  of  the  river,  foUowed  by  sketch  showing  blasts  in  the  bed 
of  the  river  and  view  of  drilling  platform  and  scow,  '79,  1510. 

[8.O.L.P.] 


AIi<%BAMA  BITEB«  A  Ii  A.— Improvement  of. 
Appropriatl^His* 

1878,  $25,000,  '78,  81.    1879,  $:50,000,  '79,  104. 
GoHuaerce. 
Benefit  of  improvement,  '76,  i,  498,  507 ;  '79,  829.    Restrictions  to  commerce,  '76, 

i,  507;    '79,  827. 
Statistics,  '76,  i,  498;  '78,  595;  '79,  829. 
Engiueers* 
Chief  of  Ehoineebs. 

Keports,  '76,  i,  74;  '78,  81;  '79,  104. 
ExoixEER  IN  Charge. 
Capt.  A.  N.  Damrell,  ltf76,  — .    Reports,  '76,  i,  498;  '78,  594;  '79,  827. 

ASSISTAltfT 

Gavin  B.  Yuille,  1876.    Report.  '76,  i,  499. 
Estimates*    (8ee  also  Projects.) 
By  Gavin  B.  Tuille  for  a  channel  150  feet  wide  and  6  feet  deep,  $459,773.25,  '76,  i, 

498,  502,  507. 
By  Capt.  A.  N.  Damrell,  for  the  operations  of  a  snag-hoat,  $10, 000  per  annum,  '79, 829. 
Finaneial  Statements. 
'78,595;  '79,  104,829. 

Operations. 

1878-79.   Sna^-boat  purchased,  by  which  320  logs  were  removed;  dam  built  at 
*»Cnt  off,"  '79,  104,  827,  829. 
Pkysieal  Cliaracteristics 

General,  '76,  i,  500,  501.    List  of  bars,  shoals,  and  reefe  in  Alabama  River,  '76,  if 
503.    Character  of  river-bed,  '79,  827.    Tide  statistics,  '79,  829. 
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AJLABAMA  BITSJBv  AI«A.— Ooatiinied. 
Plans. 

By  Gavin  B.  YaiUe,  for  improTement  of  river  by  removal  of  MMgB,  lo$g^  efco., 

by  constraction  of  dams  and  jetties,  to  give  a  channel  160  liset  wide  and  G  feet 
deep  at  mean  low  water,  '76,  i.  498,  507. 

By  Capt.  A.  N.  Damrell,  for  annual  operations  of  snag-boat,  '79,  829. 
Projeets. 

By  Capt.  A.  N.  Damiell,  for  improvement  of  river  in  general  by  removal  of  snags, 
lo^  etc.,  and  by  consfemction  of  dams  and  jetties,  to  give  a  channel  SOO  Set 
wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  |8S9,741, 
•76^  i,  498,  507;  '78,  81. 
Survey, 

1875.  By  Gavin  B.  Ynille,  '76,  i,  74.    Report,  '76^  i,  499. 


AliEXANDBIA,  liA.,  FAI^I^S  AT.-<8ee  RvD  Rivisr.> 


AliEXAHTDBIA  HABBOB,  MO.  (Mississippi  Riv£R).oSurvky  ov. 

(See  Mississippi  Rivbr  bbtwebk  Falls  of  St.  Anthony  and  Caibo.) 

Englueers* 

Chikf  of  Enginbers. 

Report,  '78,  101 ;  '79,  133. 
Engineers  in  Charge. 
Maj.  F.  U.  Farquhar.    Report,  '79,  1150. 
Estimates* 
By  Maj.  F.  U.  Farqnhar,  for  4  spnr  dikes  and  for  impiovemont  of  bar,  $30,946,  '79. 
1150. 
Finaueial  Statements. 

'79, 1150. 

Physical  Characteristics. 

Disoharee  of  river,  '79,  1150. 

Slope  of  river,  '79,  1150. 
Projects. 

By  Maj.  F.  U.  Farqnhar,  for  removal  of  bar  by  constmction  of  3  spur  dikes  on  the 
right  bank  and  one  on  the  left,  at  an  estimated  cost  of  f30,946,  ^79, 1150. 
Surreys. 

1878.  In  vicinity  of  Alexandria,  '78,  101 ;  '79,  133. 


AliliEOHEirr  BITEB.—SURVET  and  EXAMmATION  OP. 

▲ppropriatious. 

1879,  $10,000,  '79,  144. 

Commerce. 

Of  river  above  Pittsborgh,  confined  to  lumber  and  oil,  reqairements  for,  '7€^  ii, 

147,  151,  152;  '79.  iStA. 
Oil,  amount  of,  brought  to  Pittsburgh,  '76,  li,  152;  '79,  1374.    Transportation  of, 

by  pipes,  '76,  ii,  148,  151;  '79,  1374.    Cost  of,  '76,  ii,  151. 
Improvement  of  river,  above  Pittsburgh,  not  justified,  '76^  ii,  147,  148.    LM  of 

obstructioDS,  '79,  1377. 
Injury  to  commerce  by  bridges,  '79,  1372,  1375. 
En§riueers. 
Chief  of  Engineebs. 

Reports,  '76>  i,  90;  '7ft  109;  '79, 144,  147. 
Engineers  in  Charge. 
Maj.  W.  E.  Merrill,  '76,  i,  90.    Report,  '76^  ii,  147;  '79,  1371, 

AjSSIST  A  NTS 

Lieut.  F.  A.  Mahan,  '76,  ii,  147.    Report,  '76,  ii,  149. 
J.  V.  Hoag,  '76,  ii,  147. 
T.  P.  Roberts,  '79,  1:^2. 
Estimates. 
By  Maj.  W.  E.  Merrill,  of  project  for  lock  and  movable  dam  at  Pittsbnrgh,  (969,564, 
'76^  ii,  149. 
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AIXBOVOSirr  BIT£»-Caati]uifld. 

Ettiaiatcs— Contanned. 
Flan  lor  impioying  river  from  month  to  Freeaport,  by  permanent  dams  with  looks, 

1765,132;  '76^  ii,  149, 152;  '79,  1376. 
By  M^j.  W.  £.  Merrill,  for  temporary  improvement  by  removal  of  obstmotions, 
$51,425,  *79,  144,  l;i72,  1376. 

Fluuiclal  Statements. 

'79,144 

Phytieal  Cliaracteristios. 

Fall  of  river  from  Freesport  to  mouth,  '76b  ii,  147.    Tribataries  of,  '76^  ii,  150. 
River  consists  of  alternate  pools  and  shoals,  '76,  il,  150.    Conformation  of  bot- 
tom at,  '76^  ii,  147,  152.    (General  description,  '79,  1373. 
Plaas. 

By  M^.  W.  £.  Merrill,  firom  mouth  to  Freesport,  30  miles,  by  slack- water  navigation, 
consisting  of  5  dams  and  locks,  with  an  average  lift  of  11  feet;  looks  200  feet 
by  50  feet;  istimated  cost,  $765,132,  '76,  ii,  149. 
Prejects. 

ByMi^.  W.  £.  Merrill,  for  improvement  of  river,  from  mouth  to  upper  limits  of  city 
of  Pittsburgh,  8^  miles,  to  a  minimum  depth  of  6  feet,  by  lock,  with  movable 
dam;  navigable  pass  of  dam,  200  feet  wide;  look,  200  feet  by  50  feet  by  6  feet; 
approximate  estimate,  $269,564,  '76^  ii,  148,  149. 

By  M^.  W.  E.  Merrill,  for  temporeoy  improvement  by  rectification  of  channel  by 
wing-dams  and  removal  of  obstructions,  '79,  1377. 

1875,  in  vicinity  of  Ptttobn^h.  '76^  i,  90,  ii*  147, 149,  and  examination  from  Pitts- 
burgh to  Freesport,  '7C  i^i  147, 149.  From  Pittsburgh  to  French  Creek,  '78^ 
109;  '79,  1»71. 

[L.  Y.  S.] 


AI^PEIf  A  HARBOB,  Tliini4ler  Baf ,  Mielft.— Improvement  of. 

Appropriations. 

1876,  $4,500,  '77,  111,  142,  934, 

No  further  appropriations  needed,  '78,  126, 1235. 


Statistics,  '71,  159;  '76,  ii,  549;  '77,  934;  '78,  1236. 
Contracts.  ' 

IfiTl,    Thomas  M.  Hubbell,  dredging,  at  17  cents  per  cubic  yard,  '78^  1236. 
Abstract  of  bids,  '78,  1236. 


Chief  of  Engineebs. 

Reports,  '70,  32,  44;  '71,  42;  '76»  i,  106;  '77,  110;  '78^  126. 
Engineers  in  Chaboe. 

Capt.  F.  U.  Farquhar,  1870.    Reports,  '71,  158;  '77,  933.    Ma).  G.  Weitsel,  1874. 
Reports.  '76,  548;  '77,  933. 

Maj.  Franklin  Harwood,  in  1878.    Report,  '78,  1235. 
Assistant. 

H.  A.  Ulffers.    Reports,  '76^  ii,  548. 


By  M^jor  Farquhar.  for  pier  extension,  $53,496.30,  '71,  159. 
By  Major  Weitzel,  for  drodging,  $4,764,  '7^  U,  548;  $4,500,  '77,  934. 
Financial  Statements* 

'77,  934  ;  '78,  126,  1236. 

Operations. 

1877-'78.  Dredging  by  contract,  completed,  '78,  126, 1235. 
Piiysicai  Characteristics. 

•71,  158, 159. 
Plans. 

By  M%jor  Farquhar,  for  crib  piers  20  feet  wide,  and  pier-head  cribs  32  feet  wide, 
•71,159 
Priirate  and  Corporate  HVotU.. 

The  Alpena  Harbor  Improvement  Company  expended  $40,000  in  piers  and  dredging ; 
coUecting  toll  from  yesseto  drawing  over  4  feet  of  water,  '71,  42,  158,  1^. 
Private  parries  expended  in  1875,  $3,000  in  dredging,  '7^  ii,  548. 
Prsjects. 
By  Major  Weitzel,  for  dredging  channel  200  feet  wide  by  13  feet  deep,  a  distance  at 
1,100  feet  oat  fiom  the  pier,  '7^  u,  548 ;  '77, 110. 


48  IMDBX   OF 

▲liPENA  HABBOK,  TtaWMler  Bar,  Hteh^-Oontinaed. 

1870.  Under  diieotioii  of  Maj.  F.  U.  Farqahur,  '71,  158, 159. 

1875.  Under  direction  of  M%j.  G.  Weitzel,  by  H.  A.  Ulifors,  '76^  i,  106.    Report, 
•76^  ii,  548. 


AliSEA  BITEB  ABTD  BAT.— SuRVST  or. 

Commerce. 

Statistics  of.  *79,  1812,  1813. 
Enirtneenk 

Chief  of  Enginkers. 

Reports,  •76»  i,  116;  '78,  139;  »79,  188. 
Engineers  in  Charge. 

M^.  N.  Michler,  1876,  '76^  i,  116.    Report,  *76,  ii,  644. 

Mifl.  J.  M.  Wilson,  1878  to  lo79,  '78,  138;  '79,  183.    Report,  '79,  1810. 

ASSISTANTB. 

G.  F.  Cramer,  '76^  ii,  645. 

R.  A.  Habersham,  '79,  1810.    Report,  '79,  1812. 
Pbysical  CliaraeterisUcs. 

Description  of,  '76,  ii,  645;  '79,  1810,  1811, 1812. 
Surveys. 

1875.  Examination  by  G.  F.  Cramer,  '76^  i,  116,  ii,  645. 
1878-79.  Survey  by  R.  A.  Habersham,  '7ft  139 ;  '79,  183, 1810. 
1879.  Survey  ordered  of  harbor  and  bar,  '79,  183. 


AliTON  HABBOB,  IliL.,  IKIiMissippi  Biver.— (See  Mississippi  Rivbb 

BETWEEN  Falls  of  St.  Anthony  and  Cairo.) 

Appropriatioiis. 

1872,  for  improvement  of  river  between  mouths  of  Illinois  and  Missouri  Riven, 

$25,000.    AUotted  to  Alton  Harbor,  '72, 55 ;  '73,  442 ;  '74,  i,  324 ;  '76»  i,  645. 
1874,  for  improvement  of  river  between  Dliiiois  and  Ohio  Rivers,  $200,000,  of  which 
$15,000  was  aUotted  to  Alton  Harbor,  '74,  i,61,  324,  325,  331 ;  '75,  i,  447,  481; 
'76  i,  645. 
Commerce. 
Danger  of  destruction  of  harbor,  '68»  371,  372.    Importance  of  harbor,  '68»  377,  379; 
•71,318;  '72,  351. 
Contracts.    (See  also  Proposals.) 

1872.  W.  Johnson,  for  construction  of  Ellis  Island  dam,  '73,  446. 
Engineers. 
Chief  of  Enginebbs. 

Reports,  '71,  58;  '72,  54;  '74,  i,  60. 
Board  of  Ekoineers. 
1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Meramec  River,  with  a  view  to  the  improvement  of  Alton  and  St.  Louis 
Harbors  *««•'•    «^  '72,  54,  358.    Recommend  improving  Alton  Harbor 
by  closing  channel  west  of  Ellis  Island  by  low  dike  '72,  54,  361,  386. 
(Lieutenant-Colonels  Newton  and  Raynolds,  Majo'B  Warren  and  Merrill,  Captain 
Allen.) 
Enginbebs  in  Charge. 
M^.  G.  K.  Warren.    Report,  '68,  370.    Relieved  May  31, 1870,  by 
Lieut.  Col.  W.  F.  Raynolds.    Reports '71,  312;  '72,  348.    Relieved  Jannaty  1, 

1873,  by 
Col.  J.  H.  Simpson.    Reports,  '74,  i,  324 ;  '75,  i,  477 ;  •76»  i,  635;  '77,  504. 
Assistants. 
H.  C.  Lonff.    Report.  '68,  371. 
Oapt.  C.  J.  Allen.    Reports,  '71,  314 ;  '72,  350. 
R.  £.  McMath.    Report,  '73,  445. 
Estimates. 
By  H.  C.  Long,  for  improving  Alton  Harbor  oy  high  dike,  closing  channel  west  of 

EUis  Island,  $112,000,  '68^  370,  371,  376;  '72,  361. 
By  Capt.  C.  J.  Allen,  for  low  dike  closing  same  channel,  $14,662,  '71,  318,  327 ;  '72, 

361. 
By  Board  of  Engineers  (see),  for  high  dike,  $75,000,  for  low  dike,  $40,000,  '72,  55, 
361,  366;  '73,  53,  446;  '76^  i,  645.    Cost  completed,  $31,368;  '76^  i,  635. 
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ALTOlf  HABBOB,  11.1.^  MlMiMippI  Biver-Aontiniied. 
FiHuictel  Staiemeiits* 

•73;  53,  446;  '74.  i,  331;  '75,  i,  66,  481;  »76^  i,  644. 
Operattons* 
187^73.  On  Ellis  dam,  '73,  53,  445. 
1673-74.  Continued  operations  at;  material   purchased  in  open   market;   hired 

labor,  '74,  i,  60,  324. 
1874-75.  Completion  of,  at  height  of  10 feet  above  low  water;  cost  |31,368,  '7S,  L 
66,  477  ;  '77,  634. 
PiTSical  ClumiCteristics*    (See  Mississippi,  between  Falls  of  St  Anthony  and 
Ohio.) 

9y  fl.  C.  Long,  for  improving  Alton  Harbor,  by  closing  slough  west  of  Ellis  Island, 
by  timber,  brash,  and  stone  dike,  aboat  1,200  feet  long,  10  feet  high;  estimated 
cost,  1112,000,  *ea,  371,  376.    Approved  by  Major  Warren,  '68»  371. 

By  Lient.  Col.  W.  F.  Raynolds  recommends  low  dike,  '71,  58,  316^  320 ;  '72,  355. 

Approved  by  Board  of  Engineers,  and  recommended  as  deserving  immediate  atten- 
tion ;  estimated  cost,  $fi),000, '  72, 54, 361.  Necessity  of  protecting  head  of  island, 
'73,  446 ;  work  began  September,  1872.  Details  and  method  of  constmcticMi, 
'73,  444.  Completed  (1874)  to  height  of  10  feet  above  low  water,  '75, 1,65, 
447;  '77,  635.    See  map  of  Alton  and  vicinity,  '73,  443. 


im,  for  Ellis  Island  dam,  '73,  447. 
Snreys. 
1868,  '68,  371 ;  '69,  43, 188. 
1870,  '72,  58,  312,  314 ;  '72,  350. 
Early  sorveys  at,  '71,  316,  321. 
ICaps. 
Of  AHon  and  Tioinity  '73^  443. 

[L.Y.S.1 


AMITB  BITBB,  IjA.— (See  Pass  and  Bay6t7  Manchag,  bto.) 
AUTGBIilNA  BITEB,  TEXA8.~(See  Nsches  River.) 


▲IflfAPOUS  HAIIBOB,  ]!ID«--SuRVBr  of. 
Beaeftt  of  proposed  improvepient,  '79,  678,  679. 

lefe«se« 

Strategic  valne  of  Annapolis  Harbor  in  defense  of  Washington,  '79,  9718,  670. 

Cnsr  or  ENaoresBS. 
Seports,  '78,  69;  '79,  81. 

Mid.  W.  pt  Craighill*  1876  to ;  '78;  69.    Beport,  '79,  574. 

ASSI6TAKT8. 

Ospt  0,  B.  PhiUips,  1876.    Beport,  '79,  578.    Capt.  J.  W.  Cuyler,  1878-79t  '79, 
574.    Report,  '^,  575.    John  L.  Seager,  '79,  574. 


llltaatee.    (See  Plans.) 


lydeiii  Gbaracterifltlcs. 

oeoeial  description,  '79,  575,  576.    Bars  at  mouth  of  harbor,  '79,  576.    Tides,  '79^ 
_      ST4, 576. 


vaqt  ox  eoo,uuu.    X.  ro  conscrncv  a  series  oi  uenc  snore  groins 
maintaiii  channel,  at  an  estimated  cost  of  917,000,  '79,  575. 
By  ^Uior  CraighiU,  an  estimated  expenditure,  per  annum,  of  $10,000  for  dredging,. 
'79,  574,  575, 577.    Correspondence  relative  to  proposed  improvement  of  harbor,. 
. 'TS.  577,  578. 

WH^te.  Included  in  Coast  Survey,  '79,  575.    1876.  By  Capt.  C.  B.  PhUlips,  an  ex-- 

imination.    Report, '79, 578. 
1W8-79.  By  Capt.  J.  W.  Cuyler  and  J.  L.Seager.    Report,  '79,  575. 

4  XN 
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APAIiA€HI€4KNLA  BITfiB  ANil  BAT«— SxnBVvr  and  iXFBOVBifKiiT  or. 


▲ppropriatioiMu 


1874,  tlO,000,  '74,  i,  76,  896. 

1875,  10, 000,  '75,  i,  81,  ii,  9, 

1878,  8, 000,  '78,  80,  591. 

1879,  6, 000,  '79,  10$,  ^2. 


1^,  ^,  000,  Aot  of  May  23,  1838. 

1830,  2, 000,  Act  of  April  23,  1830. 

1831,  -8, 000,  Aot  of  March  2,  1831. 
1833,  8, 700,  Aot  of  March  2,  iai3. 
1838,  10, 000,  Aot  of  July  4  and  July  7. 

Statistics,  '72,  614;  '77,  415;  '78,  591;  '79,  822,  823. 
Bnglneers* 
Chief  of  Engineers. 
Reports,  '70,  32,  (53:  '71,  69;  '72,  63,  64;  '73,  67;  '74,  i,  75;  '76,  i,  81;  '7^  i, 
72;  '77,  71:  '78,  80,  81;  '79,  103. 
Enconebrs  in  Chaboe. 
Maj.  C.  B.  Keese,  1870,  '71,  68. 
Capt.  A.  N.  Damiell,  1870,  '71,  68. 

Col.  J.  H.  Simpson,  1870  to  1873.    Beports,  '71,  577;  '72,  583,612. 
Lient.  Col.  W.  F.  Baynolds,  ltf73,  '73>  66. 

Capt  A.  N.  Damrell,  1873  to .    Reports,  '73,  698;  '74^  1, 896;  '75,  ii,  9;  '76^ 

i,  494;  '77,  414;  '78,  590;  '79,  821,  823. 
Assistants. 
Capt.  A.  N.  Damrell.    Reports,  '72,  613. 
C.  F.  Trill.    Report,  '  72,  620. 
Walter  Griswold,  '73,  698. 
M.  J.  Mack.    Report,  '73,  698. 
P.  J.  Quattlehaam.    Report,  '79,  824. 
Estimates. 
By  Colonel  Simpson  and  Captain  Damrell,  for  improvement  at  river  mouth  by  an 
11-foot  channel,  100  feet  wide,  §100,000;  for  an  11-foot  ohannel,  200  feet  wide» 
1185,000;  the  former  recommended,  '72,  584,  612. 
Various  estimates  submitted  by  C.  F.  Trill,  '72,  613,  623. 
By  Captain  Damrell  and  Mr.  Mack,  for  river  improvement,  |80,333,  '73,  698,  699. 
By  Captain  Damrell,  for  an  11-foot  ohannel  at  nver  mouth,  $100,000,  '79,  823. 
By  P.  J.  Quattlebaam,  for  an  11- foot  ohannel  at  river  mouth,  185^000,  '79^  824. 
Expenditures. 

'71,  578 :  '72,  684 ;  '73,  698. 
Financial  Statements. 
'72,  584;  '73,  698;  '74,  i,  76,  896;  '75,  i,  81,  u,  9;  '76,  i,  72,  494;  '77,  71,  415;  '78^ 
80,591;  '79,103,822. 
Operations. 
Uistorv  of  operations  from  1874  to  1879,  •79,  821. 
1838.  Dredging  through  the  bar,  '72,  619. 
1874-75.  H^moval  of  rafts,  snags,  etc.,  and  straightening  the  ohannel  at  MocoscDn 

Slough,  '75,  i,  81,  ii,  9. 
1875-76.  Improving  channel  at  Moccasin  Slough  and  Styx  River,  '76^  i,  72,  494. 
1876-77.  Removal  of  rafts  and  stumps  at  Moccasin  Slough,  '77,  71,  414. 
1877-78.  Snags,  logs,  etc.,  removed,  a  dam  130  feet  long  Duilt,  and  486  oahio  yards 

of  earth  removed,  '78,  80,  591. 
1878-79.  Snaffs,  rafts,  and  overhanffing  timber  removed  at  various  points  along  the 
river.    Chipola  cut-off  opened,  ^79,  103, 821. 
Pliysical  Ciiaracteristics. 

'72,  618,622;  '73,  699;  '79,  824. 
Plans*    (See  Estimates  and  Projects.) 
Varioas.  submitted  by  C.  F.  Trill,  *72,  612,622. 
By  Captain  Damrell,  for  dredging  bar  at  river  mouth,  '79,  823, 
Projects. 
By  Colonel  Simpson  and  Captain  Damrell  for  dredging  an  11-foot  channel  through 

the  bar  at  mouth  of  river,  '72,  63,  584,  612,  619. 
By  Captain  Damrell  for  removing  snags,  etc.,  and  giving  a  6-foot  channel  in  river, 
'73,  698;  '74,  i,  896;  '76,  uTS;  '78,  591. 

:SnrTeTS. 

1871.  Under  direction  of  Colonel  Simpson,  by  Captain  Damrell  and  C.  F.  TriU,  *71, 

577.    Reports,  '72,  584,  612,  613,  620. 
3.872-73.  Under  direction  of  Lieutenant-Colonel  Raynolds  and  Capt.  DamieU,  by  M. 

J.  Mack.    Rejtort,  '73,  698. 
1879.  Under  direction  of  Captain  Damrell,  by  C.  J.  Quattlebaum.    Reports,  '79t  883, 

824. 
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'  1inP«aUWOX  BITBB,  VA^  tfm  P««enbnv  *•  mammtk^JM- 

I  FBOVXMENT  OF.  -  -         — ^ 

'fir^^r~..,«..».,-n.,.,e«.  z^?^'-*^, 

i      Ml 40,000, '72, 70, 699.  /(>/                -eW, 

1873 30,000, '73,76,  768.  'i' '-Itiw,.  <^r*\ •  \ 

IB4 30,000, '7«,i,  86,  ii,  47.  '^  /  "^^'S^r^'Wll  *  i 

18?5 30,000, -75,  1,89;  11,84.  rl     ^  y'-^->»^^   Jt 

lew 30,000,  ■76,1,  66,  30fl;  '77,  61,  3BB.        'ti^TOCt       /^    }?'•' 

IB78 30,  000, '78,  S7,  465.  V ■=> '  ;«^5 tfTj-*      />' 

liW 80,000, '79,  79, 528.  ■■■      ^  ■-             X' ' 

TMtl t«0,000,  '79^  Se4. 

Bf  Mt  oCAapist  30,  16G3,  f45,0D0  was  appropriated  for  improTement  of  tbe  James 

and  Af^mattox  Bivers  below  Bichinoiia  and  Petenboig,  '66;  i,  7. 
Uri  of  appKopriatJoiu,  '74,  ii,  46. 


BnnfflTCS,  "7^  693;  '74,  ii,  48;  '76,  i,  309;  '77,  SSM;  '78,  466;  '79,  632. 
Cmuscis. 

1871.  G.  H.  Ferris  dredging  150,000  cnbic  yuda,  '79,  693.— 1873.  0.  H.  Fcnk^ 
'  dndging,  at  241  <»«>*•  per  ™bio  yard,  '74,  ii,  47.— IS74.  G.  H.  Ferris,  di«dgitig, 

■t  20  centa  per  cubic  yaid,  '75,  ii,  »5.— 1876.  6.  H.  Ferria,  dredKing,  at  12i  cents 
[  percnbic  yard,  '75,  il,  8G. — 1876.  G.  H.  FerriB,  dredging,  at  15^  ceatsper  cubic 

yard,  '76,  i,  307;  '77,  291.-1872.  Albany  Dredging  Companr,  dredguig,  '73, 
!  781.— 1871.  B.  S.  Bnrcb,  dredging  50,000  onbio  yanb,  '72,  692;  '73,  784.-1876. 

W.  B.  Beard,  dredging,  at  30  cents  per  cubic  yard,  '77,  291,  299. 


Beporta,'66,  i,  7;  '70^31,  68;  '71,  TA;  '72,  70;  '73,  76;  '74.  i,  86;  '75,  i,  89; 
'76,  i,  65;  '77,  BO;  '76,  66;  '79,  78. 
BouD  or  EHOimeKBa. 

A  oommueion,  appointed  in  1852,  raported  a  plan  for  improTement,  8.  Doc.  I, 
35.1.     Part  ii,  394. 

Convened  Aognst  39,  1870.  Bsoommended  adoption  of  much  of  tbe  work  don« 
bv  private  and  coTporate  antbority,  nnder  plan  of  Mr.  H.  D.  Biid.  Modified 
plan  in  t«gard  t<i  future  work.  Beport,  '74,  ii,  &0.  Eec«avened  at  Baltimore 
Noveiuber  19,  1870.  Beconunended  a  channel  60  feet  wide  by  12  feet  deep,  with 
dikes,  atrengtbening  existing  dikes,  riprapping,  and  dredging.  Beport,  '74.  ii, 
53. 

(Col.  J.  H.  Simpson,  Lient.  Col.  John  Newton,  and  Mt^.  W.  P.  Craigbill.) 
Ekoinekrs  is  Chabqi. 

UiO' William  P.  Craigbill.  Bepotts,'7ai  463:  '73,784;  '74,ii,47;  '7S,ii,86:  '76, 
1,307:  '77,292. 

Capt.  cWlea  B.  PbiUips,  1878,  In  temporary  charge.    Beport,  "16,  463. 

Mti.  W.  P.  CraigMU,  Itrra.     Beporl,  '79,  621. 
issisrABTB. 

H.  D.  Bird.  Deports,  '72,  693;  '73,  784;  '74, 11,  47:  '76,  Ii,  86:  '76^  1,  307;  '77, 
292;  '76^  465. 

Capt,  James  -W.  Cnyler.    Beporta,  '79,  522, 524,  ^S,  596. 


By  Board  of  Engineers,  for  channel  60  feet  byl2  feet,  (350,000 ;  9135,000  additional 
Ui  make  the  woik  permanent ;  and  |10,000  for  annual  repairs  and  dredging, 

Bj  U^or' Craigbill,  to  complet«  channel  80  feet  by  10  feet,  $153,000,  and  |30,000 
tor  annnal  dredging  and  repairs,  '74,  ii,  46,  47. 

Bj  U^or  Craigbill  and  Captam  Cnyler,  revised  to  completion  of  existing  project, 
14:2.000.  '79,  522. 
PiMKBcial  Statement. 

'71.  74,  608;  '72,  70,  602;  '73,  76,  782:  '74,  1,  86,  11,  47;  '79, 1, 89,  ii,  85;  '76,  i,  66, 
306;  '77,  61,  S92;  '78,  67,  465:  ■»,  79,  522. 
■«|M)UtoB. 

A  jtuat-autck  oompauy  Incorporated  in  1824  by  the  State  .of  Virginia  for  improTe- 
ment of  the  rtver,  '74,  ii,  54. 

The  a«en(  of  the  United  States  glyeik  by  act  of  Haroh  3,  1835. 

History  of  operations, '73.  784  i  '74.11,54-66;  '75.11,86;  '77.393;  '79,691. 
16IO-'7l.  Preliminary  operatione,  examination  made,  '71,  608, 

1871-^2.  BemoTal  of  150,000  cubic  yards  from  sonth  ehannel;  dredging  through 
Pnddledock  Marsh,  '72,  70, 692. 
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Operations— Continued. 
1872-'73.  Completion  of  sonth  channel,  60  to  80  feet  wide  and  10  feet  deep ;  dzedff< 

ing  in  Paddledock  Cut,  and  completion  of  deflector  250  feet  in  length,  '73;  76^ 

782,  784. 
1873-'74.  Dredging  in  and  above  Puddledock  Cut;  123,095  cubic  yards  remoT-ed, 

•74,  i,  86,  8,  46,  48. 
1874-^5.  Dredging  between  upper  end  of  Puddledock  Cut  and  Petersburg,  '75|  i, 

89  ii  84. 
1875-^'6.  'Removal  of  129,270  cubic  yards  by  contract,  '76,  i,  65,  306-30a 
1876-^77.  Dredffing  and  construction  of  embankment    by  contract.     Channel  of 

sufficient  depUi  for  vessels  drawing  11  feet  of  water  to  reach  the  city,  '77,  292. 
1878.  Removal  of  421  cubic  yards  of  rock  by  blasting ;  construction  of  812  lineu: 

feet  of  longritudinal  dikes  and  3  wins-dams,  *78,  66,  464,  465. 
1878-^9.  Dredging  of  15,248  cubic  yards;  repairs,  protection,  and  extenrion  of 

wing-dams ;  constniction  of  dams,  training-walls,  and  dikes,  '79,  78,  51^ 
PliTsioal  CliaracterisUcs. 
Described,  '71,  606-608:  '74,  ii,  50-^;  '79,  529.    Sketch  showing  current  obeervm* 

tions  at  Magazine  Bend,  '78,  464. 
Plans. 
By  Capt.  J.  W.  Cuyler,  for  change  in  direction  of  Jetties  to  oblique,  ioBtead  of 

perpendicular,  to  the  shore,  '79,  524. 
Private  and  Corporate  H^orlL. 
History  from  1824  to  1870,  '74,  ii,  54-^7;  '77,  293. 
Estimate  by  H.  D.  Bird,  engineer  for  Lower  Appomattox  Company  for  a  12-foot 

channel,  $173,004.15,  '74,  ii,  57. 
Dredging,  etc.,  by  the  city  of  Petersburg,  '71,  7.3,  606-^606;  '72,  692;  '75,  ii,  86; 

'78,  464;    '79,  521.    The  Lower  Appomattox  Company  expended,  in  1870, 

175,186.70,  '74,  ii,  57. 
Projects. 
By  Board  of  Ennneers,  for  channel  60  feet  by  12  feet,  '71,  73,  606.    Maintaining 

channel  by  dikes  and  riprap,  '74,  ii,  46,  50-66.    Not  carried  out,  '74,  ii,  46. 
By  Major  CraighiU,  modified  to  80  feet  by  10  feet,  '74,  ii,  46,  47. 
Surveys. 
An  elaborate  survey  made  a  short  time  before  the  war,  '70,  68. 
1670.  Under  direction  of  Major  CraighiU.  '70,  68. 
1873-74.  Under  direction  of  Major  Craignill,  '74,  ii,  46. 


A<|UIA  CBEEK,  TA.— Improyeicbnt  of. 

Appropriations. 

1872 tl,500, '72,  60,  688:  '73.74,772;  '74,84 

1873 2,000, '73,  74,  772;  '74,  i,84;  '75,  i,  9ft. 

1875 2,000, '75,  i,  92,  ii,  122. 

1878 5, 000, '78,  71,  510. 

Total 110,500,  '79,605. 

List  of  appropriations,  '76,  i,  348;  '77,  i,  a59;  '79,  605. 
Commerce. 
Bequirements  of,  do  not  justifv  carrying  out  the  project,  '74,  ii,  37. 
Statwtics,  '72,  709,  710. 
Contracts. 
1872.  A.  A.  Dod^,  dredging,  at  15  cents  per  cubic  yard,  '75,  ii,  122.-1875.  A.  A. 
Dodge,  dredging,  at  13  cents  per  cubic  yard,  '76^  i,  348.— 1878.  G.  H.  FeExfs. 
dredging,  at  llf  cents  per  cubic  yard,  '79,  604. 
Abstracts  of  bids,  '73,  773 ;  '75,  ii,  121 ;  '76,  i,  348;  '79,  604. 
Engineers. 
Chief  of  Enginkers. 
Reports,  '71,  76:  '72,  69,  71 ;  '73,  74;  '74,  i,  84;  '75,  i,  92;  '76^  i,  67;  '77,  64; 
'78,  71 ;  '79,  84. 
ENGI19BERS  IN  Charge. 
Mai.  William  P.  CraighiU.    Reports,  '71,  620;  '72,  688.  707 ;  '73,  771;  '74^  U,  37, 
ReUeved  by  S.  T.  Abert,  U.  S.  C.  E.,  in  July,  1874 ;  '75,  u,  110.    Beports,  '75,  ii, 
121 ;  '76^  i,  348;  '77,  359;  '78,  510;  '79,  60i 
Absistants. 
Capt.  Chas.  B.  Phillips,  survey  under  inmiediate  supervision  o£  '72,  707.    Re- 
ports, '72,  708. 
J.  E.  Weyss  and  G.  Thompson ;  '72,  707, 706. 
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AIIUIA  CBBEK,  TA.— Continued. 

BrCaptain  Phillips,  for  51,667  cnbio  yards  of  dred^g  and  972  rods  of  wattling, 
113,506.14;  '72.  707,709.  Increased  by  M%)or  CraighiU  to  $18,000,  '72,  09,  71, 
688  706*  '73.  74  771*  '75  ii    121. 

Inaeaaed  by  8.  T.  Abert,  1&.  S.  6.  E.,  to  |30,000,  '76,  i,  67,  348.    To  complete  existing 
projeet,  $14,500;  '77,  64,  359.    The  work  reported  completed,  '79,  84,  605. 
Fteaacial  Statemeuto. 

'72;  69.689;  '73*  75,77*2;  '74,  i,  86,  ii,  37;  '75,  i,  92,  u,  121;  '76,  i,  67, 348;  '77,  359; 
'78»  71,  510;  '79,  84,  605. 
•penUlons. 

1(^4-75.  Dredging  commenced  in  October  and  closed  in  December,  1874 ;  17,576 
eabic  yards  were  remoTcd,  '75,  ii,  122. 

1875-76.  Dredging  commenced  August  4,  1875^  and  closed  September  22, 1875 ;  the 
channel  began  in  1874  was  completed  40  feet  wide  and  4  feet  deep,  and  a  por- 
tion widened  to  80  feet,  '76,  i,  348.    Work  suspended  from  1876  to  1878,  '78,  71. 

1878-79.  Channels  were  completed  by  dredging  5  teet  in  depth  and  50  feet  in  width, 
being  all  that  the  requirements  of  commerce  demanded,  '79,  84,  605. 
nyiica3  Cliantcteriflties. 

Described,  '72,  708,  709;  '74,  ii,  37;  '75,  i,  92. 

Bj  Captain  Phillips,  and  concurred  in  by  Major  Craighill,  for  dredging  a  channel  40 
feet  wide  by  6  feet  deep  from  the  "  Narrows  "  to  the  6-foot  curve  below  the  new 
railroad  bridge,  and  wattling  the  channel  banks  from  the  *^  Narrows"  to  the 
bridge,  972  rods,  '72,  69,  71,  688,  708,  709. 

By  Major  CraighiU,  to  expend  appropriation  of  1872  in  dredging  a  channel  20  feet 
wide  by  4  feet  deep  frx>m  the  draw  in  the  railroad  bridge  toward  the  '^Narrows" 
as  far  as  practicable,  '72, 69, 689.  Completion  of  not  justified  by  the  wants  of 
commerce,  '74,  i,  37.  Modified  by  S.  T.  Abert  to  50  feet  wide  and  5  feet  deep, 
'78»  71, 510 ;  '79,  84,  604. 
tarveys* 

Ordered  by  act  approved  March  3,  1871,  assigned  to  M%|or  Craighill.  and  made 
under  his  direction  and  the  immediate  supervision  of  Captain  Pnillips;  '71, 
76,620;  '72,,  69,  71,  688. 

Bj  J.£.WeyBS  and  G.  Thompson,  in  June  and  July,  1871,  '72,  707,708;  '73,  74, 
771 ;  '74,  i,  84 ;  '75,  i,  92,  ii,  121. 


AB4IfSA9  PA8S9  TEX«--<See  Corpus  Christi  and  Aransas  Pass.) 


▲BCHEB'S  HOPE  BITEB,  TA< 

Surrey  ordered  by  act  of  March  3,  1879,  '79,  95. 


ARKANSAS  BlTEB«~(See  also  Western  Rivers.) 


ASKAHSAS  BITER  at  Fort  Smith,  aud  Drom  Fort  Smltli  to 
Wkshttay  ]£iuis«y  (or  mouth  of  thr  Little  Arkansas  River).— Improve- 
ment of. 

AMropriations. 

n«76, 110,000,  *77,  80.  i      1 1879,  $20,000, '79,  125. 

1878,    10,000,  •78»  92.  I 

CoHiia0]*cc  • 

Justification  of  impTovement,  '78,  658;  '79, 126. 

Obstmctions :  Bridges  not  provided  with  draws,  '79,  1085. 
^Statistics,  '77,  501;  '78,  658;  '79,  1081,  1082. 

*  Allotted  from  appropriation  for  improvement  of  the  Mississippi,  Missouri,  and  Ar- 
kansas Rivers. 

t  Appropriation  of  1879,  for  improvement  of  Arkansas  River,  between  Fort  Smith  and 
Wichita,  Kans.,  '79,  125. 
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ARKANSAS  BITER  at  Fort  Smitli,  and  ft^m  Fort  Smitli  U 

IVicbita,  Kans.— Continued. 

Forts  Gibson,  Indian  Ter.,  and  Smith,  Ark.,  in  vioinity,  '77,  501 ;  '78^  658 ;  '79 
1081,  1082. 
Eai^eenu 

CUIBF  OF  ENGIKBBRS. 

Reports,  '77,  80 ;  '78,  92,  93 ;  '79, 125,  126,  127. 
Engineer  in  Charge. 

Maj.  Cliarles  B.  Snter,  1877—.    Reports,  '77,  501;  '78,  658 ;  '79,  1061,  1065. 
AssisTAN^ro 
Capt.  D.  W.  Wellman,  1W7-78,  '78^  658.    Report,  '78,  659. 
J.  H.  Curtis,  1877-'78,  '78,  658. 

J.  D.  McKown,  1878-%,  '79,  1085.    Report,  '79,  1086. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

'77,  80,  501;  '78,  92,  668;  '79.  125,  126, 1081,  1082. 
Operations. 

1877-^8.  1,800  feet  of  dike  oonstracted,  including  100  feet  of  shore  protection,  '781 
660. 

1878-^79.  Dike  extended  400  feet,  strengthened  and  repaired,  '79,  1081. 

Method  of  constructing  dikes,  '78,  659,  660. 
Fliysical  Ciiarai^teristies. 

General  description,  '79,  1086-1088.    Bar  obstructing  free  access  to  city  landin^at 
Fort  Smitn,  '77,  501.    Change  in  river  due  to  construction  of  dikes  '78^  661. 
Rocks  and  snags  in  channel,  '79,  1085-1087. 
Projects. 

By  Mi^.  C.  R.  Suter,  for  improyement  of  rirer  at  Fort  Smith,  by  means  of  a  dike  d 
brush  and  stone,  extending  1,100  feet  out  from  left  bank,  and  from  its  outer  end 
a  longitudinal  dike,  600  feet  in  length,  extending  down  stream ;  thus  to  force 
main  channel  towards  riffht  bank,  and  so,  by  deepening  the  crossing  over  the 
bar,  to  render  the  city  landings  accessible,  '78,  658.  To  widen,  raise,  and 
strengthen  dam  at  Fort  Smith,  to  give  a  uniform  height  of  8  feet  above  mean 
low-water.  '78,  658.  Success  of  this  project,  '79,  10^.,  For  removal  of  rocks^ 
snags,  and  other  obstructions  from  the  river  generally  at  an  estimated  cost, 
ori^aUy,  of  $900,000,  subsequently  reduced  to  |100,0U0,  '79,  1061,  1086,  1088. 

Surveys. 

1877.  Under  directions  of  M^J.  C.  R.  Suter,  '78,  659. 

1878.  By  J.  D.  McEown,  an  examination  of  Arkansas  River  from  Fort  Smith,  Ark., 
to  mouth  of  Little  Arkansas  River  at  Wichita,  Kana.    Report,  '79,  1065, 1086. 

Maps. 
Plans  for  brush-dike,  '78,  658.    Map  of  Arkansas  River  at  points  of  improvement, 
'78,660. 


ARKANSAS  BITEB  at  Fine  Blnlili.— Survey  ordered  by  act  of  March 

3,1879,  '79,  127. 


AROOSTOOK  RITERf  ME.— Survey  of. 

Commerce. 

Benefit  local,  '74,  ii,  327. 
Engineers. 

Chief  of  Engineers. 

Reports,  '73,  106;  '74,  i,  116;  '79,  52. 
Engineer  in  Charge. 
Lieut.  Col.  George  Thom,  1872  to  1879,  '73, 106;  '74,  i,  116,  *79,  62.    Reports,  '74, 
ii,  327. 
Assistant. 
S.  Haagensen,  '74,  ii,  327.    Report,  '74,  ii,  328. 
Estimates.  ^ 

By  Lieutenant-Colonel  Thom,  for  a  channel  50  feet  by  2  feet,  |50,000,  '74,  ii,  w, 
329,330. 
Fhf  sical  Ciiaracteristics. 
Description  of,  '74,  ii,  327, 329. 
Water  stages,  '74,  ii,  328. 
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AIMMMTOOK  JUVEB,  M£.— Gontiiiiied. 

Fkjiical  GliaracteiisCics— CoDtinaed. 
Kif^ption  limited  to  a  ahort  period  of  the  year  by  obstraotions  at  low  water,  '74, 

iij  38oL 
Jslorobrtroetioiu,  '74^  ii,330,  331. 


By  iMatenant-Colonel  Thorn,  for  a  ohannelSO  feet  wide  by  2  feet  deep  at  low  water, 
fiom  the  international  boundary  to  Maeardis,  69  miles,  '74,  ii,  327|  3$^,  829,  330. 


Sanreis. 


Ixfft  By  S.HaagenMn,  '73,  106:  '74,  i.  116,  ii,  32;7.328. 
1678.  Ordered  fkom  international  boundary  to  Hasaidis,  '79, 


&SL 


ASH£POO  BITBBy  S.  €•— Improvembnt  of. 

m  $1,300,  •73»  69. 
CMtracts. 

1873.  With  J.  Qriffin  for  remoTing  obstraotions,  '73, 733.    Abstracts  of  bids,  '73, 734. 

Cfflsr  OF  Enqinxkbs. 
Beports,  '73»  69. 

ElGDfXER  IN  CBAB6X. 

Hi^.  Q.  A.  Gillmore,  '73,  69.    Report,  '73,  733. 
Fluuiclal  StaieBieiits. 

•73»e9. 

^Mratloiis. 

187^73.  Obetmctions  consisting  of  a  small  schooner  and  a  large  quantity  of  logs 
and  piles  removed,  so  as  to  give  a  low-water  depth  of  10  feet,  '73,  69,  733. 
Projects. 
For  removal  of  obstructions  placed  in  the  channel  during  late  war,  '73,  733. 


ASHLAUB  HARBOB,  Dri8«^3aryey  ordered  by  act  of  March  3,1879,  '79, 155. 


ASiBJLBY  BITCH,  H.  €•— Subyey  of. 
v^aaieFce. 

Interest  of  commerce,  local,  '73»  756. 

Chief  of  Enoinxebs. 
Keports,  '73,  70. 

Skgineer  in  Chabok. 
^  Mig.  Q.  A.  Gillmore,  1873,  '73»  70.    Beports,  '73,  756. 
Bttteates. 

By  Mi^or  Gillmore,  for  dredging  25,000  cubic  yards,  $10,000,  '73,  756. 
nyslcal  Characteristics. 

Dwcription  of,  '73,  756. 

Plaaa. 

By  imor  GlUmore,  to  dredge  a  channel  across  the  bar  at  Aocabee,  1,800  feet  by  150 
,      feet  by  10  feet,  '73,  75^ 

1873.  Sorvey  completed,  '73,  70, 756. 


▲SHTABUI^  HABBOB,  OBUO.— Impbovbmbnt  of. 

^Wrspriatloiuu 

1®6 112,000  00, '66^  ui, :«,  1832 |3,800  00, '66,  ui,  32. 

law 2,403  50, '66,  iii,  32.  1833 3,400  00, '66,  iii,  32. 

Wg 6,940  25  '66^  Ui,  32.  1834 5, 000  00, '66,  iU,  32. 

1831 7, 015  00, '66^  iii,  32.  1835 7, 591  00, '66,  iii,  32. 
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ASHTABUIiA  HARBOR,  OHIO— Contiaiied. 


Appropiiatloits—Continaed. 

1837 ^,  000  00, '66,  iii,  32. 

1838 8,000  00, '66,  iii,  32r 

1844 5,000  00, '66,  iii,  32. 

1852 10,000  00, '66,01,  32. 

1853 42  64,  '66,  iii,  32. 

1866 24,708  82, '66,  iii,  32. 

1867 64,000  00,  '67,  140. 

1871 15, 000  00, '71,  195. 

1872 15,000  00, '72,  232. 

List  of  appropriatioDB,  '79,  1702. 
Commerce* 

Rapidly  increasing,  '79,  1702. 

Statistics,  '66,  iv,  75;  '67,  232;  '68.  140;  '70,  180;  '71.  195;  '72,  232;  '7^  341; 
'74,  i,  223;  '75,  i,  314;  '76,  ii,  563;  '77,  967;  '78,  1265;  '79,  1702. 
Contracts. 


1873 tW,000  00,  '73,  44. 

1874 35,000  00, '74,  1,51. 

1875 25,000  00, '75,  i,  56. 

1876 5,000  00  '76,    ii, 

'77,  115. 

1878 12,000  00, '78,  130,  1565. 

1879 9,000  00, '79,  1702. 

•Total $289,901  21. 


Year. 


1806 
1866 

1868 

1871 


1872 
1878 

1874 
1874 
1875 

1877 
1877 
1878 
1878 


Kama. 


Kenneth  McKenzie 
JamoB  Loveday . . . . , 

RB.  Dodge 

Lee  and  Dunbar . . . 


do 

F.  A.  Seymour 


Hemenway  &.  Garfield. . . 
Cartwrlffht,  MoCuidy  &;Co 
Caoe  A,  Jennings 


Charles  H.  Strong  . . 

W.H.McCurdy 

Kenneth  McKenzie. 
Pratt  A:  Co 


For— 


Materials  and  labor 

do 

»~>8»»«  {tSk.::::; 

Blasting  and  dredging 

rock. 

do 

Dredffing  sand 

Drilling,  blasting,  and 

dredging  rock. 

Materuus  and  labor 

Iron 

Drilling,  blasting,  and 

dredging  rock  and  sand. 

Matemls  and  labor 

Iron 

Timber  and  labor 

Iron   


Price. 


|0  30 
120 
2  25 

$2  75aiid  0  60 

85 

2  OOand     50 


1  80and     50 


Beferenoea. 


'€7,232,233. 
'67,232,233. 

'69,140;  '70,179. 
'71,ld5;  '72,232;  '73,341. 

'73,  341. 

'73,  341 ;  '74,  i,  222. 

'75,  i,  314. 
'76,  i,  314. 
'76,1,315;  '76,11,602. 

'77,967. 
'77,967. 
'79,  1704. 
»79, 1704. 


•72,  47 ; 


Abstracto  of  contracts,  '66.  iv,  74 :  '67,  232,  233 ;  '73, 841;  '74,  i,  224;  '76,  i,  814,  315;  '76,  ii,  663. 
Abstracts  of  bids,  '66,  iv,  14, 15;  ^69, 141;  '71, 196;  ^3,  341. 
Form  of  bids,  '66,  Iv,  13. 
R^ected  bidB,  '67,  80, 140. 

Chief  of  £nginbbrs. 

Reports,  '66,  iii,  32,  iv,  13:  '67,  30:  '68,  42;  '69,  38;  '70,  49;  '71.  47;  " 
'73,  44;  '74,  i,51;  '75,  i,56;  '76,  i,108;  '77.  115;  •78»  130;  '79.  173. 
Enoineebs  in  Charge. 

M<^.  J.  D.  Graham,  in  1857.    Report,  8.  Doc.  42,  35th  Cong.,  Ist  Seas. 

Col.  T.  J.  Cram,  '66,  ii,  41.    ReporU,  '66.  iv,  10 ;  '67,  230,  233. 

Mig.  W.  McFarland,  1866.    Reports,  '68,  159;  '69,  139;  '70,  179. 

MaJ.  G.  L.  Gillespie,  1871,  '71.  189.    Reports,  '71,  195 ;  '72,  232. 

Maj.  F.  Harwood,  1873,  '73,  42.    Reports,  '73,  340 ;  '74,  i,  223. 

Lieut.  Col.  C.  E.  Bhint,  1874  '74,  i,  215.    Reports,  '75,  i,  314 ;  '76^  ii,  562;  '77,  963. 

Maj.  W.  MoFarland,  1878.    Report,  '78,  1264. 

Maj.  J.  M.  Wilson,  1878.    Report,  '79,  1700. 

Capt.  F.  U.  Farquhar,  '6^  ii,  41,  iv,  10, 11. 
Estiinates. 

By  Maj.  Graham,  for  22  cribs,  repairs  and  dredging,  to  complete  the  work,  |38,015.S6. 
8.  Doc.  42, 35th  Cong.,  1st  8e8S. 

By  Col.  Cram,  for  completion  of  work,  $54,000  additional,  '66b  iii,  4, 32,  iv,  12. 

For  entire  and  permanent  improvement,  completion,  $78,464,  '66^  iv,73. 

By  Capt.  Farqnhar,  for  repairs  of  piers  and  dredging,  $20,753.91 ;  for  pier  exteiuion, 
$57,710.2?, '66.  iv,  11, 12. 

By  Mi^.  McFarland,  for  completion  of  the  work,  $2,073.98,  in  addition  to  Colonel 
Cram's  estimate;  for  widening  channel  30  feet  or  40  feet,  $15,000,  '68.  159,  160; 
'69,  140;  '70,  180. 

By  Mi^.  Gillespie,  for  annual  repairs,  $800,  '71,  195;  '72.  232.  For  deepening  chan- 
nel to  14  feet,  $15,000;  '72,  232. 

♦  A  discrepancy  of  90  cents  in  total,  '75,  i.^W;  '7^  ii,  562;  '77,  967.     ^ 
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ASHTABiriiA  HARBOR,  OmO-ConUnaed. 

BiliflUftteS— Continued. 

By  Mi^or  Uarwood,  for  extension  of  west  pier  500  feet,  and  dredging,  $65,000;  re- 
pairs to  piers.  $6,000 ;  prolonging  channel,  $9,000,  '73,  340.  For  completion  of 
work,  $45,000,  '74,  223. 

By  Lieut.  Col  Blunt,  for  completion  of  work,  $20,000;  '75,  i,  314.  For  repairs  to 
piers  and  removal  of  sand-bar,  $5,000,  '77,  967. 

By  Miyar  Wilson,  for  completion  of  existing  project,  $50,000,  '79, 173,  1702. 
Fmancial  Sfatemeiits. 

•67, 148;  '68*  160;  '69,  140;  '70,  180;  '71.  195;  '72,  232;  '73,  342;  '74,  i,  224;  '75, 
i,  315;  '76*  ii,  563;  '77,  968;  '78,  130,  1265;  '79, 173,  1702. 

History  of  operations,  '79,  1700. 

1S5^'56.  Repairs  and  extension  of  piers,  8.  Doc.  42,  35th  Cong.,  1st  Sess. 

1886-'67.  Contracts  for  piers  let,  '67,  140. 

1867-^68.  Bepairs  and  extension  of  piers ;  8  cribs,  a  total  of  240  feet,  placed,  '68, 
159,  160. 

1868-'69.  Completion  of  pier,  12  cribs,  and  superstructure  built ;  dredging,  '69,  139, 
140. 

1869-^0.  Blasting  and  dredging  completed;  channel  60  feet  wide,  '70,  179. 

1870-71.  Operations  suspended,  '7X,  195. 

1871-72.  Removal  of  4,505  cubic  yards  solid  rock,  and  3,436  cubtc  yards  loose  stone 
and  sand.    Channel  widened  30  feet  and  13  feet  deep,  '72,  232. 

1872-73.  Removal  of  9,306  cubic  yards  rock,  and  4,212  cubic  yards  sand,  '73,  44. 

1873-74.  Blasting  and  dredging ;  channel  from  harbor  to  lake,  60  feet  wide,  14  feet 
deep,  '74^  i,  223. 

1874-751  Extension  of  west  pier  by  9  cribs,  270  feet;  10,455  cubic  yards  of  sand  re- 
moved from  bar;  400  feet  of  catch-sand  fence  built,  '75,  i,  314. 

1875-76.  Extension  of  west  pier  190  feet;  channel,  100  feet  by  14  feet,  '76,  ii,  562. 

1876-77.  Repairs  to  j»iers  and  dredging,  oy  open  purchase  and  dav  labor,  '77,  967. 

1877-78.  Repairs  to  piers  by  hired  labor.  Extension  of  west  pier  by  contract,  '78, 
130,1264. 

1878-79.  Repairs  to  piers,  extension  of  east  pier  80  feet,  and  dredging,' 79,  173, 1701. 
Physieal  Cliaracteristics. 

Described,  '67,  140;  '70,  181. 
Plao9«    (See  Projects.) 

By  Colonel  Cram,  for  repairs  to  piers,  ignoring  the  ''flare,''  and  carrying  them 
parallel  with  each  other  to  12-foot  curve,  and  dredging  7,329  cubic  yards  of  sand, 
and  7,158  cubic  yards  of  shale  work,  '66,  iv,  13;  '67,  140;  '69,  140. 

By  Migor  McFarland,  for  blasting  and  dredging  channel  from  60  feet  to  full  width 


re- 
pairing piers  and  lengthening  channel  by  blasting  and  dredgiug,  '73,  340;  '74, 
1,  fm;  'IS,  i,  314. 

By  Lieut.  Col.  Blunt,  for  repairs  to  piers  and  dredging,  '77,  967. 

By  Major  Wilson,  for  extension  of  west  pier  400  linear  feet  and  east  pier  600  linear 
feet,  '79,  1701. 

1865.  Under  direction  of  Lieut.  Col.  Raynolds,  by  W.  T.  Casgrain,  '66,  iv,  10 ;  '67, 140. 
1879.  Under  direction  of  A^jor  Wilson,  '79,  1701. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  this  harbor,  '66,  i. 


ATCHAFAI.ATA  BAT  AND  BITE»,  I.A.~Survet  of. 


Con 

Justification  of  improvement,  '71,  68,  667 ;  '74,  i,  74,  775,  776. 
Statibtics  of  commerce,  '71,  557. 


Chief  of  Exoinkers. 

Reports,  '71,  67;  '73,  66;  '74,  i,  74. 
Enginzers  in  Charge. 

Capt.  C.  W.  Howell,  1870  to  1874,  '71,  66;  '73,  66;  '74,  i,  74.    Reports,  '71,  554; 
•74,  i,  771. 

G.  Dyes,  '71,  67.    Report,  '71, 555. 
P.P,LeaTenworth,'71,  771.    Report,  '71,  771. 
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AT€IIAFAIjLYA  bat  ABW  BIYSm  liA^-Coatinaed. 

EfiCiniates. 

By  G.  Dyes,  for  a  oluumel  100  feet  by  IS  feet,  $104,800,  '71,  554. 
By  G.  Dyes,  for  a  channel  150  feet  by  13  feet,  $122,300,  '71,  554. 
By  G.  Dyes,  for  a  channel  200  feet  by  12  feet,  $140,300,  '71,  554. 
By  Captain  Howell  for  remoyal  of  obstmctions  to  the  mouth  of  the  CoorlahlMa, 
$14,000,  '74, 1,  776. 

Physical  €liaracteristle8« 

Description  o^  '74,  i,  771,  772,  773. 
Table  of  distances,  etc.,  '74,  i,  771,  772. 
PlrniM. 
1874.  Of  F.  P.  Leayenworth,  to  remove  obstmctions,  snch  as  snags,  traM^  ato^  kfm 
channel  to  month  of  the  Conrtableau,  60  miles,  '74,  i,  77^  776w 
Private  and  Corporate  l¥ork« 
A  channel  12  feet  deep  from  the  month  of  Atohafalaya  Biver  thraagh  Atcha&hfi 
Bi^  to  the  Qvlf  is  in  process  of  excavation  by  private  enterpriae,  '71,  68^  554, 

1870.  By  G.  Dyes,  '71,  67.  555. 

1873.  Ordered,  from  mouth  of  Bed  River  down  the  AtohafiJayato  Bnshear,  '73^  $6^ 

1874.  Completed  by  F.  P.  Leavenworth,  '74^  i,  74,  771. 


AT€HI901f9  BlAHS.— (See  liissouBi  Biyxb.) 

ATI.ANT1€  AND  BUSSMSIPPI  ITATER  GOMBIlJlflCATieil.- 

(See  Mississippi  to  thb  Atlantic,  nc.) 


AV  SABUB  RITER  HARBOR,  MICH.— Improvxioent  of. 


Appropriatioii9« 

1867 $50. 000, '67,  147. 

1869.  allotment . .    2, 970,  '69.  22. 

1870 15,000, '70,  45. 

1871 10, 000, '71.  176. 


1872 $10,000,  '72.  207. 

1876 1, 000, '77,  903. 

1879 7. 000, '79,  160,  1657. 

Total $95,970. 


Gominerce. 

Keqoiiements  small,  '66;  iii,  34 ;  iv,  76,  90. 

Increase,  '69,  109;  '70, 153. 

Statistics,  '68,  152 :  '70,  153:  '71. 176;  '72,  206;  '73,  291;  '74,  i,  205;  '75,  i,  27S; 
'76^  ii,  532;  '78»  1230;  '79,  1658. 
Contracts. 

1867.  Caskin  <&  Kimball,  materials  and  labor,  '67,  232,  233;  '68, 152.— 1870.  Gaalmi 
&  Kimball,  superstructure,  '70, 159.-1871.  W.  H.  Patten,  snperstnictnre.  For- 
feited, '71. 176;  '72,  205. 

Abstracts  of  bids,  '67,  152,  155. 

Form  of  bids,  '67,  150. 

Chikf  of  Enoinbsrs. 
Reports,  '66^  ii,  41,  ui,  8,  34,  70;  '67.  27;  '68,  37;  '69,  22,  34;  •7a  43;  '71,  43; 

'72,  40;  '74/1,  46;  '75,  i,  51.  53;  '76,  i,  104,  106;  '77,  110;  '78, 128;  '79,  1». 
EKGnnsERs  IK  Charge. 
Maj.  W.  F.  Bayuolds,  1866.    Report,  '66^  iv,  76. 90. 
Col.  T.  J.  Cram,  1867.     Reports,  '67,  147,  149,  157,  230,  233;  '68.  141,  161,  158; 

'69,  107. 
Maj.  W.  McFarland,  1870,  '70,  150. 

M^.  O.  M.  Poe.  1870.    Reports,  '70,  150, 160, 162;  '71, 175 ;  '72,  204. 
Maj.  G.  Weitzel,  1873.    Reports,  '73,  291 ;  '74,  i,  201 ;  '75,  i,  272,  286 ;  '76.  ii,  531, 

550*  '77  932. 
Mi^.  i\  Harwood,  1878.    Reports,  '78,  1229;  '79, 1657,  S.  Doe.  70, 45th  Cong.,  3d 


AssiSTAins. 
Capt.  G.  J.  Lydecker,  '68,  151. 

H.  G.  RothweU,  '69, 109;  '72,  205.    Reports,  '75,  i,  272,  287. 
Capt.  A.  N.  Lee.    Reports,  '74,  i,  202 ;  '77,  932. 
H.  A.  Ulflfers.    Report,  '76,  ii,  550. 
Estfmates.  ,    ^ 

By  Major  Raynolds,  in  1866,  for  1,800  feet  of  pier  (in  12  feet  of  water),  foxmed  (U 
cribs  30  feet  by  16  feet ;  and  dredging  37,000  cnbio  yards,  obtaining  a  depth  of 
12  feet,  $114,754.40,  '66.  iv,  77. 


r 
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AV  SABUB  BtlVBB  HARBOR,  IfllCH.-Continned. 

BfdflUltes— Continued. 
By  Colonel  Cram,  in  1867,  for  oonstracting  the  work  on  M^)or  Raynolds's  plan. 

•88,892.72.  '67, 149;  for  10  feet  depth  of  water,  |39,d(>7,  '67,  147.    For  comple- 

tion,  |20,(m  and  |6,000  annually  for  dredging,  '68, 141. 
ByKajor  Poe,  for  annual  dredging,  93,000,  ^0,  lf>3:  for  continuing  the  work, 

^,000,  '72,  206. 
By  UaioT  Weitzel^  in  1876,  for  hreakwater  off  the  mouth  of  the  harbor.  $900,000, 

'76^  it,  550. 
By  Migor  Harwood,  in  1879,  for  restoration  and  completion  of  harbor,  $35,000,  '79, 

1657.    Revised  to  $25,000,  '79,  1658. 

Pteaaelal  Statements* 

'66^  iii.  34 ;  '67,  27 ;  '68.  37 :  '69,  109 ;  '70,  154 ;  '71.  176 ;  '72,  207 ;  '73.  40 ;  '74. 
i,  205;  '75,  i,  273;  '76,  ii,532;  '77,  933;  '78.  126,1230;  '79.  109,1658. 
LcfUatlOB. 

Diflcufleion  of  present  laws,  showing  additional  legislation  necessary,  '74,  i,  203. 
L^palation  required  to  prevent  encroachments  on  river  channel,  and  damage 
to  piers,  '74,  i,  202;  '75,  i,  273;  '76^  ii,  531 ;  '77,  933. 

Oferatioits. 

fiDstory  of  operations,  '75,  ii,  532. 

1868-W.  30  cribs,  equal  to  900  linear  feet  of  pier,  placed ;  repairs,  '69,  34, 35. 

1869-70.  Piers  extended  274  linear  feet,  '70,  45. 

1870-71.  Construction  of  superstructure;  and  outer  crib  of  north  pier  repaired  and 
replaced.    Extension  of  south  pier,  9  cribs  30  feet  by  16  feet,  '71*  175. 

1871-73.  Construction  of  superstructure  on  south  pier,  by  purchase  in  open  market 
and  hired  labor,  '72,  40 ;  '73,  40. 

1873-74.  Repairs,  and  dredging,  '74,  i,  201,205. 

1874-75.  Repairs,  reeurvey  of  nver  to  establish  dock  lines,  '75,  i,  272,  286. 

1876-77.  Operations  suspended  since  1875,  '79, 932, 1657. 
nyileml  CHaracteristies. 

Description,  '66,  iii,  8,  iv,  76 ;  sand  brought  down  by  current,  '67.  149 ;  river  long, 
rapid,  and  full  of  sand,  deposit  of  sand  at  mouth,  '69,  107.    The  10-foot  curve 
adVanced  280  feet,  '72,  205 ;  curve  advanced  260  feet,  '73»  291. 
Plans. 

By  Ifigor  Raynolds,  for  1,800  linear  feet  of  crib  piering,  16  feet  wide  by  16  feet  high, 
and  dredging  to  a  depth  of  12  feet ;  estimated  cost,  |1 14,754,  '66,  iv,  77. 

By  H.  G.  Roth  well,  for  a  breakwater  f  mile  from  piers,  '73,  291. 
Private  and  Corporate  HFork. 

Private  piers  ii^jurea  by  freshet,  '69,  108.  Character  of  work  not  substantial,  '70, 
151.  Danuftge  to  harbor  from  indiscreet  dredging  by  private  parties,  '72,  205. 
Encroachments  on  river  channel,  '73,  291 ;  '74,  i,  203.  The  necessary  jurisdic- 
tion ceded  to  United  States  by  owners  of  ziver  fronts,  '79, 169,  1657. 

Projects. 

By  Colonel  Cram,  for  modifications  of  Major  Raynolds's  plan,  depth  of  channel  10 

fiset,  adopted,  '67,  147, 149, 151 ;  '69,  107. 
By  Mi^or  Poe,  for  increase  in  width  of  cribs  to  18  feet,  sheet-piling  the  north  side 

of  river  for  1,000  feet,  '70,  152, 153-158. 
By  Major  WeitzeL  for  extension  of  north  pier,  and  dredging  bar  at  mouth  of  river 

as  experiments,  '72,  206;  '73,  291. 
By  Major  Harwood,  for  restoration  and  completion  of  harbor,  S.  Doc.  70, 45th Cong., 

3d  Sees.,  '79, 169,  1657. 
History  of  prqiects,  '76^  ii,  532. 

Secretaiy  of  UFar. 

Conditions  imposed  by  Secretary  of  War  for  bridging  the  river,  '79,  1658. 

Bmrverm. 

1866.  Under  directions  of  M^j.  Raynolds,  '66,  ii,  41,  iii,  8.    Report,  '66^  iv,  76,  90. 

1868.  Under  direction  of  Colonel  CrauK  resurvey,  '67, 147 :  '68.  141. 

1872.  Under  direction  of  Mi^joi'  ^^  ^^^  ^^^  ^  ^^^  ^™  ^^®  oQ^s  of  piers,  '72,  206. 

1874.  Under  direction  of  Major  Weitzel,  resurvey  of  river,  and  establishing  dock 
hues,  '75.  i.  272,  286. 

1875.  By  H.  A.  UlfPers,  under  direction  of  Major  Weitzel,  '76,  ii,  550. 
MAPa. 

Of  survey  by  H.  G.  Roth  well,  under  direction  of  Mi^or  Weitzel,  in  1874,  8.I>oc. 
70,  45th  Cong.,  3d  Sess. 


AVX  BE€9  S€IES,  MICH.— (See  Frankfort  Harbor.) 
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BAIiTinORE  HARBOB,  JHD.  (Patapsco  Rivbb).— Ibcpbovbment  of. 

Approprialioiis. 

1836 120,000,  '66,  iii,  36. 

1837 15, 000, '66,  iu,  36. 

1838 20,000,  '66,  iii,  36. 

1852 20,000,  *66^  iii,  36. 

1856 100,000,  '66,  iii,  36. 

1864 20, 000, '66,  iii,  36. 

1866 5,200,  '66,  ii,  24,  iii,  23;  '67,  426:  '70,  419. 

1867 75,000,  '67,  420,  423.  426;  '70,  419. 

1868 17, 000, '68,  25, 62, 691 ;  '69,53;  '70,419. 

1869 26, 730, '69,  22. 

1870 42,900, '70,  69,420;  '71.71,585. 

1871 50,000,  '71.  71. 

1872 100,000, '72.  67,680;  '74,  ii,18. 

1873 200,000,  '73.  72,761:  '74,  ii,ia 

1874 75,000,  '74,  i,  81,  ii,  18. 

1875 75,000,  '75,  i,  87,  ii,  67. 

1876 75,000,  '76^  i,  62,285;  '77,  59,275. 

1878 75,000, '78,65,449. 

1879 160, 000, '79,  76, 494. 

Total  to  1879.  ..fl,  171, 830. 
Total  to  1875,  inclusive,  |841, 830,  H.  Doo.  120,  44th  Cong.,  let  Seas. 
Commerce. 
Statistics,  '66,  iv,  235;  '67,  417;  '68,  689;  '71,  588-590;  '72,  682-685;  '75,  768; 
•74,  ii,  23;  '76,  286-288;  '77,  276;  '78,  449;  '79.  794. 
Contracts. 


Fobes  &  Co.,  dredging,  at  16  cents  per  cubic  yard,  '75,  i,  86. — 1876.  Cortia^ 
Fobes  &  Co.,  dredging,  at  9f  cent«  per  cubic  yard,  *77,  275. — 1876.  MoTzis  A 
Cummin gs,  dredging,  at  12^  cents  per  cubic  yard,  '75,  i,  86. — 1877.  A.  P.  Brown, 
dredging,  at  9^  cents  per  cubic  yani^  '77,  275. — 1878.  Ainerican  Dredging  Com- 
pany, dredging,  at  9f  cents  per  cubic  y^rd,  '79,  494. 

Abstracts  of  contracts,  '67,  419  ;  '68,  691. 

Abstracts  of  bids,  '66,  iv,  235;  '67,  417-419;  '68,  689-691;  '71.  588;  '72,  681  ;  '73, 
763,  764;  '75,  ii,  67;  '77,  275,276;  '79,  494. 

Enffineevs. 

Chief  of  ExaiNKKKS. 
Reports, '66,  i,  3,  ii,  24, 41,  iii,  23, 36;  '67,  41,42,424;  '68,25,62;  '69,25,62;  '70^ 
69;  '71,  71;  '72,  67;  '73.  72;  '74,  i,  81 ;  '75,  i,  86;  '76,  i,63;  '77,  58;  '78^  64j 
'79.  76. 

BOAUD  OF  ENGnTEBRS. 

An  advisory  board  appointed  by  the  President  at  the  request  of  the  State  of 
Maryland  to  consider  the  pier  and  bulkhead  lines  of  Baltimore  Harbor.    Re- 
ports, '79,  497, 500. 
(Bri.  Gen.  Humphreys,  C.  P.  Patterson,  U.  S.  C.  8.,  and  M^gor  Craighill.) 
Engineers  in  Charge. 
MaJ.  H.  Brewerton,  1853,  '66,  i,  37. 

Col.  J.  D.  Graham,  in  1855,  '66.  i,  3.    Report,  '66.  i,  37,  38,  39.  ii,  24. 
Maj.  W.  P.  Craighill,  1866,  '66,  ii,  24.    Reports,  '66,  iv,  232-^ ;  '67,  417,  423, 424. 
Ma).  J.G.Parke,  in  1867,  '68,  694. 
Col.  J.  H.  Simpson,  1868,  '68,  694.    Reports,  '68,  688-691 ;  '69,  374 ;  '70,  416, 420. 

Mai.  W.  P.  Craighill,  1870  to ,    Reports,  71,  585;  '72,  679;  '73,  760;  '74,  ii, 

17-23;  '75.  ii.  66;  '76,  i.  284;  '77,  273;    '79,  492. 
Capt.  C.  B.  Phillips,  in  1878,  in  temporary  charge.    Report,  '78,  447. 
Assistants. 
Lient.  W.  R.  Livermore,  *69,  52. 

Capt.  C.  B.  Phillips,  '71,  71 ;  '72,  67 :  '73.  70;  in  immediate  charge,  '77.  275. 
N.  H.  Hutton,  in  immediate  charge,  '74.  ii,  23. 
Estimatefiu 
For  Brewerton  Channel,  150  feet  wide,  22  feet  deep,  |390,000,  '70,  419. 
By  Lieut.  Col.  Graham,  in  1865,  for  removal  of  lumps  from  channel  by  dredging, 

$5,200,  '66^  i,  38. 
6y  Mivjor  Craighill,  in  1866,  for  channel.  150  feet  by  22  feet,  $193,050  to  $223,500 ;  for 
channel  2(W  feet  by  22  feet,  $320,250  to  $329,700,  '66,  ii,  24, 25 ;  revised  after  le- 
survey  to  $164,700  to  $148,500,  $^5,200  to  $198,900,  '66,  iv,  23^,  234.    The  latter 
adopted.  '70,  419. 
For  completion  of  the  work,  $250,000,  '67.  417. 
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BAI«TIllIOBE  HABBOB«  BID.— ContinnecL 

BitlBiaCes — Continued. 
9yCoL  Simpson,  in  1669,  for  completion  of  revised  project,  $107,600.  '70,  420. 
By  Mi^or  Craighill,  in  1871,  nomeroos  eetimates  for  widening  and  deepening  the 

channel,  '71,  585. 
By  Huor  CraighiU,  in  1879,  for  completion  of  existing  project,  $100,000,  '79,  494 ; 

|5u,000  per  annnm  for  repairs,  '79,  492. 
FteaBctal  StsUements* 
•67,  4i:  '68^  62,  691:  '69,  53,  375;  '70,  69,  420;  '71.  71,  588 ;  '72,  67,  680 ;  '73,  72, 

7® ;  '74,  i,  81,  ii,  18 ;  '75,  i,  87,  ii,  67 ;  '76,  i,  63,  285 ;  '77,  59, 275 ;  '78, 65, 449 ; 

'79,  76,  494. 

TS^of  operations  from  1852  to  1879,  '70,  417-420;  '74,  ii,  19-23;  '79,  492. 
1865^66.  Dredging  with  United  States  drec^es,  '66,  ii,  25. 
18G6-'67.  Dredgine  in  Brewerton  channel  below  North  Point,  '67,  42. 
1867-^68.  Resnfii  of  dredging,  the  extension  of  channel  from  Brewerton  channel 

aontii,  past  the  Belvidere  Shoal,  with  width  of  500  feet  for  a  distance  of  5  miles, 

'68^  62,()88. 
1868-^69.  Dredging  in  Brewerton  and  CraighiU  channels,  '69  52, 374. 
1860-^0.  Dredging  in  Brewerton  and  Craiahill  channels,  '70,  416,  417. 
1870-^1.  Dredging  with  United  States  dredges,  and  by  contract,  in  Brewerton  and 

Cnughill  channels,  '71,  71,585,586. 
1871-^72.  Dredging  by  contract,  a  large  amomit  also  done  by  city  anthoritios,  '72, 

67,679. 
VSr^JlZ.  Dredging  by  United  States  and  city  of  Baltimore,  '73,  72,  761,  762. 
1873^4.  Dred^ng  continued,  '74,  i,81,  ii,  17.    Results,  '74,  ii,22. 
1874-^5.  Dredging  by  contract  continaed^  '75,  i,  86. 
1875-^6.  Brewerton  channel  widened  40  feet  by  dredcing,  '76,  i,  63,  284. 
1876-^.  Dredging  by  contract  continned,  '77,  58,  274.    Results,  '77,  273. 
1877-7a  Dredging  300,145  cubic  yards,  '78,  64,  449. 
1878-^9.  Dredging  481,416  cubic  yards,  '79,  76, 493. 

FiiTrieal  CliaracteiisUcs. 

•66^  i,37,  ii,25;  '67,  420,  421;  '74,  ii,  19, 22, 23;  '79,  493. 
Prtva^  Corporate,  and  State  ITork. 

Dredging  by  city  and  State  authorities,  '66,  ii,  25. 

The  city  and  State,  from  1852,  to  1868,  appropriated  for  harbor  improvement,  1^57,- 
233.81 ;  1184,317.06  expended  in  deepening  channel  below  Fort  McHenry,  '70, 
419. 

The  city  appropriated  $200,000  for  dredging,  '72,  67.    |200,000  more,  '73,  72, 761, 762. 

The  State  of  Maryland  appropriated  |5,000,  in  1876,  to  defray  the  expenses  of  an 
advisory  board  and  survey.    Reports,  '79,  497-500. 

History, '74,  ii>  Id,  23. 
Prtjects. 

For  Brewerton  channel,  150  feet  by  22  feet,  '67,  420. 

By  Colonel  Graham,  for  removal  of  lumps  from  channel,  near  the  mouth  of  river,  by 
dredging,  '66,  i,  38. 

By  Mjy  or  C»ighill,  for  alteration  of  the  direction  of  a  portion  of  channel,  and  dredg- 
ing to  200  feet  in  width,  '66^  iv,  233, 234 ;  '67,  42, 417, 420, 422.  For  widening 
lower  channel  to  400  feet,  and  upi>er  channel  250  feet,  both  24  feet  deep,  '72, 
67  *  '73.  72  761. 

History,  '67,  417, 419, 420, 423 ;  '74,  ii,  17, 19-23. 

tarveys. 

1869.  %6^  ii,  25. 

1865.  By  Colonel  Graham,  examination,  '66, 1,  37. 

1866.  By  Mi^or  CraighiU,  examination.  '66,  ii,  24. 

1866.  Under  direction  of  Mi^or  CraighiU,  by  United  States  Coast  Survey,  resurvey, 

'66^  iii,  23;  iv,  234;  '67,  41,42,417. 
1874.  Under  direction  of  M^jor  CraighiU,  resurvey,  '74,  i,  81,  ii,  17. 
1876.  Under  direction  of  Superintendent  Coast  Survey,  by  I.  M.  Down,  Assistant,  in 

relation  to  pier  and  bulkhead  lines.    Reports,  '79,  499, 500. 
Maps. 
Of  Patapeco  River  and  approaches,  '66,  i. 

[C.  C] 


BARIf EOAT  BAT,  BT.  JT,— Examination  of. 

Made  by  Lieut.  CoL  C.  S.  Stewart,  in  1868..  to  determine  the  necessity  of  opening 
an  inlet  firom  the  Atlantic  Ooan  at  a  point  near  the  head  of  Barnegat  Bay 
Reporto,  '68,  64, 706,  710. 
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BAlTlIy  JIMMm-^lMPWyTmUXKT  of  "aUT^OSFOAITB. 

Appropriations* 

1870 $10,000,  '70,81.      i      1878 $17,080/78^  39. 

1871 6,500,  »71,  90.      | 

Lists  of  appropziatioDS;  '71,  845;  '73,  1065;  '78,  196;  '79,  252. 
No  fnrther  appropriations  required,  '71,  90 ;  '73,  96. 
Gommerce* 
Obstmotions  to  '67,  49, 499 ;  '€f9,  62.    Bene^t  of  improYement  to  commeroe^  "67, 

500;  '78, 199.    Commercial  importance  of  the  "Gut,»  '78,  199;  '79,  254. 
Statibtics,  '67,  499,  500;  '78,  254. 
Contracts. 
1878.  With  James  Ajidrews,  for  rock  excavation,  '79,  253.— 1879.  Witii  W.  W. 

Wright,  for  dredging,  at  90  cents  per  cubic  yard,  '79,  253. 
Abstract  of  bids,  '79,  255. 
Abstract  of  contract,  '79,  255. 
Engineers. 
Chief  of  Engineers. 

Reports, '67,  49;  '69,  62;  '70,  81 ;  '71,  90;  '72,  89;  '73,  98;  '78,  38;  '79,  45. 
Engineer  in  Charge. 

Lieut.  Col.  G.  Thorn,  1867  to .    Reports,  '67,  498;  '70,  606;  '71,  845;   •72. 

932;  '73,  1064;  '78,  196;  '79,  252. 
CiStiniates.    (See  Projects.) 
Financial  Statements* 

•71,  90,  846;  '72,  89,  932;  '73,  98,  1065;  '78,  39, 197;  '79,  46,  254, 
Operations. 


Year. 


1870-71 
1871-72 
1878-'73 
1878-79 


Exoaration. 


Dredging. 


Cfub.yd$. 
6,550 


Book. 


918  tons 

250cabioyazds  . 
750  cnbio  yards. 
111|  cnbio  yards 


Bemarks. 


Also  two  irreoks  remoTed 


BafJercnee. 


'71,845,8m. 
'72,032. 
'73,08,1065. 
'79,46,253. 


Pkysical  Characteristics* 

Tides,  '67,  499.    Character  of  ledge,  '71,  845.    Velocity  of  cuzrent,  '71,  846.    The 
"Got"  described,  '78,  198. 
Projects. 

By  Lieat.  Col.  G.  Thom,  for  removal  of  Boiler  Rock  and  a  ledge,  also  dredging 
to  deepen  channel  at  an  estimated  cost  of  $16,500,  '67,  499 ;  '70,  81.  For  dredg« 
ing  shoal  to  give  a  depth  of  12  feet  at  mean  low  water,  and  also  for  blattLng,  at 
an  estimated  cost  of  |17,000,  modified,  subsequently,  to  give  a  depth  of  11  lec^ 
and  then  to  include  a  rubble-stone  Jetty,  increasing  original  estimate  to  ^5,000; 
•78,  39, 197 ;  '79,  253. 

Snrreys. 

1867  and  1878.  Under  direction  of  lieut.  Col.  Thom,  '67,  499;  '79,  253. 


BATTERY  BEEF.— (See  East  Rivkb,  N.  Y.) 

BATFIEIiD  HABBOB,  liriS.~Survey  ordered  by  act  of  March  3, 1879,  "79, 

155. 


BATOU  BABTHOIiOMElir,  UL.— Sxtbybt  of. 
Commerce. 

Importance  of  improvement  to,  '72,  383. 
Statistics,  '72,  fcs ;  '79, 1000,  1002. 
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BATOfJ  BABTHOI^llBWt  I«A.-*C<mtiiined. 
fiutoeers.  

CBBT  of  EKCnUBEBS. 

Report8,'71.  59;  '72,  55;  '7^  88;  '79,  lia 
ENGnnsEBs  IN  Charge. 
lieot  Col.  W.  F.  Rsynoldft,  1873.    Report,  '72,  390. 
Haj.  W.  H.  H.  Benyattrd,  1879.    Report,  '79,  997. 

AflSIBTAMTS. 

A.  H.  BlaifldelL    Report,  '73,  383. 
M.  L.  Lnm.    Report,  '79,  997. 

By  A.  H.  Blaiadell,  for  the  remoTal  of  obstmotioiis,  $34,716.  '72,  383,  386. 
By  L.  M.  Lam,  for  removal  of  obstractions,  1^3,006,  '79,  1003. 
Pkfglcal  Cliaracteristics. 
Deacribed,  '72,  384 ;  '79,  996,  999. 

Ptauu. 

By  A.  H.  Blaisdell,  for  the  removal  of  obstractloiiB,  '72,  385,  386. 
By  M.  L.  Lnm,  for  the  removal  of  obstructions,  '79,  1003. 
PrtFate,  State,  and  Corporate  ITork* 

Improvement  of  river  by  State  of  Louisiana  in  cutting  trees  and  removing  snags, 

•72,385;  '79,  1002. 
i^ipioprialion  by  State  lor  improvement,  declared  unoonstitutiooial,  '73,  385;  '79, 

1002.    Early  improvement  by  State,  '79,  1000. 
SuTcys. 
Ordered  by  act  approved  March  3, 1871.  '71, 59;  assiennient  to  Lieut.  Col.  Raynolds, 

and  made  under  his  direction  by  A.  H.  Bliusdell,  C.  E.    Report,  '72,  383. 
Ordered  by  act  approved  June  18, 1878,  '79,  118 ;  assigned  to  if aj.  Benyaurd,  and 

made  under  his  direction  by  M.  L.  Lum.    Report,  '7  9,  997. 


BA¥Or  COURTABIiRU,  IiA.-^urvey  ordered  by  aot  of  Koroh  3, 1879,  '79, 

11*2. 

BATOU  BfiOIiAklZE,  liA.—Survey  Mdwed  by  act  of  March  3, 1879,  '79, 112. 


BATOU  LiA  FOURGHE,  LiA.— Improtemient  of. 
(See  also  I>OiNAXJ>soNyiLi«B  to  Rio  Qrandb  River,  btc.) 

AMropriatlons. 

Iw8  (survey) $2,500.    Act  of  August  30. 

1878 iO,  000, '78,85. 

1879 10,000,  '79,  107. 

C«iuBerce. 

Commercial  importance  of  the  bayou,  '74,  i,  766,  768;  of  country  adjacent  to  the 
bayou,  '74,  i,  768.    Justification  of  improvement,  '74,  i,  769.     List  of  obstruc- 
tions,  '74,  i,  767. 
ftrATisTics,  '74,  i,  76a 
nfincers. 
Chief  of  Engineers. 

Reports,  '73,  66;  '74,  i,  74;  '78,  84;  '79.  107. 
Skqqteer  in  Charge. 

Maj.  C.  W.  HoweU,  1873  to ,    Reports,  '74,  i,  765;  '78,  613;  '79,  901. 

Assistant. 
R.  B.  Talfor,  1873.    Report,  '74,  i,  766. 
BttfouUes.    (See  also  Projects. ) 
%  B.  B.  Talfor,  for  dredging  and  removal  of  snags,  stumps,  and  wrecks,  $100,100, 

^anclal  Statements. 

JTa^SSjeiS;  '79,  107,90L 

^ratioiis. 

1878-^.  Wiecking-flat  built;  169  obstructions  removed  ftom  the  ehanne!,  *79,  901. 
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BAYOU  liA  FOUlftCHEf  I«A.--Oontiniied. 

Physlsal  €llaracteristics« 

Caoses  of  crevasses,  '74,  i,  767.  Continiied  laising  of  levees  necessaiy,  '74,  L  767, 
769. 

Plans. 

By  R.  B.  Talfor,  for  died^g  and  removal  of  snags,  stamps,  and  wrecks,  to  give  a 
3-foot  channel  from  Pan's  Canal  to  Donaldsonville,  '74,  i,  767.  For  the  con- 
stmction  of  a  look  at  the  head  of  the  bayou,  and  converting  it  into  a  tide- 
water canal,  '74,  i,  768. 

By  MaJ.  Howell.    1.  For  construction  of  lock  and  dam  at  head  of  bayou.    2.  See 
Projects,  '74,  i,  769.    Comparison  of  different  plans,  '74, 1,  769,  770, 
Projects. 

By  M^j.  Howell,  for  relief  of  flood-gorge  by  removal  of  stumps  and  snags  from  the 
bayou  between  Thibodauxville  and  Parr's  Canal,  at  an  estimated  cost  of  $10,000| 
'74,  i,  769,  770.    For  dredging  Upper  Bayou  to  a  depth  of  4  feet,  '79,  901. 
SnrreTS. 

187»-'74.  By  R.  B.  Talfor.    Report,  '74,  i,  766. 


BATOU  ]!IJkN€HAC9  IjA.— (See  Pass  and  Batou  Manghao.) 
BATOU  PIERRE,  liA.— (See  Rbd  River.) 


BATOU  ST.  JOHN,  LAKE  POBTTGHARTRAIBr,  AND  THE  Bid- 

OIjETS.— Examination  fok  a  connbctino  ship-canal. 

Enyineers. 

CniKF  OF  Engineers. 

Reports,  '70,31;  '71,66. 
Engineers  in  Charge. 

Capt.  C.  W.  Howell,  1870,  Report,  '71.  524. 
Physical  GharacteristiGS. 
Description  of,  '71,  525. 


By  the  New  Orleans  and  Ship  Island  Canal  Company,  for  a  oanal  fh>m  the  month 
of  BayoQ  St.  John,  thronch  Lake  Pontohartrain  and  the  Rigolets  to  Sh^ 
Island,  '71,  524.  Captain  Howell  considers  this  ronte  unfavorable  for  a  ship- 
canal,  owing  to  the  excavation  required  through  an  unstable  material  exposed 
to  the  action  of  the  waves  and  currents,  '71,  66. 


BATOU  TE€HE9  I^A.—Improvement  of. 

Appropriatioos. 

1870.  For  survey,  $500,  '70,  347. 
1870.  For  Improvement,  f  17,500,  '70,  61. 
Commerce. 

Justification  of  improvement,  '72,  556,  568. 
Enifoeers. 
Chief  of  Engineers. 

Reporte,  '70,  61,  347;  '71,  65;  '72,  61. 
Engineers  in  Charge. 
Capt.  C.  W.  Howell,  1870  to  1872,  '70,  61 :  '71,  64 ;  '72,  60. 
Reports,  '70,  347,  351;  '71.  516;  '72,  556,  568. 
Assistants. 
W.  D.  Duke,  '70,  347,  350. 
D.  M.  Kinsgbury,  '72,  557,  568. 
Estimates* 

By  Captain  Howell,  for  removal  of  obstructioiiSi  $18,472,  '72,  360. 
Financial  Statemtmts. 

'71,65,516;  '72,556. 
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BATOU  TBCnS,  I^.— Continned. 

^0.  Work  deferred  on  aooonnt  of  nnhealthinees  of  the  season,  '70,  61. 
1810-^71.  An  obstructions  remoyed  from  month  to  New  Iberia,  '71,  65,  516. 
1871-^2^  Completion  of  work;  navigation  improved  from  8t.  Martmsvllle  to  the 
Atclialalaya  River,  75  miles.    List  of  obstractions  removed,  '72,  61,  556. 
FhyaicAl  Cliaracteristlcs. 

Description  of  obstmctions,  '70,  348. 
Private  and  Corporate  HFork. 
State  of  Looisiana  appropriated  |30,000  for  removal  of  overhanging  trees  and  pro- 
jecting logs ;  work  in  progress,  '70,  350. 


1870.  By  Captain  Howell,  for  removing  wrecks,  snags,  trees,  and  other  obstmctions 
in  Bayoa  T^che,  '70^  349;  '72,  556. 
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1870.  By  Captain  Howell,  '70,  61,  347,  351. 


BATOU  TERREBOIOnBy  l4A.~Survey  ordered  by  act  of  March  3,   1879,, 

•79, 112. 

BATOU  TERBUMilOlf,  IiA.~Snrvey  ordered  by  act  of  March  3, 1879,  '79, 118.. 

BATOU  UVUfSET,  liA.— (See  Rbd  Riybr.) 


BEAR  CREEK  HARBOR,  N.  T.— Survey  op. 

Coauaerce* 

Commercial  interests  entirely  local,  '73,  385-387. 
Statistics,  '73,  386,  .387. 


Chief  of  Engineers. 

Reports,  '72,  48;  '73,  49. 
Engineer  in  charge. 

Miig.  J.  M.  Wilson,  1872,  '72,  48.    Report,  '73,  385. 
Assistant. 

James  S.  L^bwrence.    Report,  '73,  386. 


By  Mig.  Wilson,  for  pier  extension  and  rock  excavation,  |250, 181,93,  'TS'r  ^^r  38&. 
Fhyslcal  Characteristics. 

General,  of  Bear  Creek,  '73,  :^,  386. 
Private  and  Corporate  ITorlK. 

Improvement  by  a  harbor  company,  '73,  366,  387.    Two  piers,  60  feet  apart,  con- 
strocted,  '73,  386. 

Flaas. 

By  Miy.  Wilson,  for  extension  of  west  pier  to  12  feet  of  water;  removal  of  the 
present  east  pier  and  coustmction  of  a  new  one  parallel  to  and  200  feet  from 
the  west  pier ;  also,  excavation  of  rock  between  the  piers,  and  in  the  creek, 
to  12  feet  of  water;  estimated  cost,  $250,181.73,  '73,  385-388. 
flanreys. 

1872.  Under  direction  of  Mi^.  Wilson  by  J.  S.  Lawrence.    Report,  '73»  386.. 


BEIiFAST  BAT  AIVB  HABBOB,  ME.— Improvement  of. 


1876,  |5, 000,  '77,  34. 

1878,  12, 000,  '78,  38. 

1879,  5, 000,  '79,  45. 


AparopriatiOBS. 

1^,  $1, 2U0.    Act  of  May  20. 
1834,   4,600.    Act  of  Jnne  *28. 
1837,       466.     Act  of  March  3. 
List  of  appropriations,  '79,  251. 
Coiaaierce* 
Benefit  of  improvement,  '76)  i,  194 ;  '77,  161.    Commercial  advantages  of  Belfast; 

•76,  i,  194. 
Statiotics,  '76)  i,  191;  '77,  161;  '78,  195;  '79,  251. 

Sen 


i 
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BELFAST  BAT  AN»  HARBOR,  I.A^-<k>ntinaed. 

€ontraets» 

1877.  With  Jamas  M.  Andrews,  for  i»ck  exeaTalioB,  '77,  161.— 187a  With  Atiantio 

Dredging  Company,  for  dredginfc  at  38  cents  per  cobio  yacd,  *79^  S51. 
Al>stract8  of  bids,  '77,  161;  '79,  252. 
Abstracts  of  contracts,  '77,  161 ;  '79,  252. 
Engineers* 

CUIEF  OF  ENOINBERS. 

Reports,  '76,  i,  48;  '77,  34;  '7^  ^i  '79^  45. 
Engineer  in  Charge. 
Lieut.  Col.  G.  Thom,  1875  to ,  Reports,  '76,  i,  190;  '77,  159;  '78^  184:  "T©, 

250. 

A  CQT  ATA  ItfT 

A.  C.  Both,  1875.    Report,  '76,  i,  191. 
Estimates.    (See  also  Projects.) 

By  A.  C.  Both,  for  construction  of  breakwater,  $310,000,  '76,  i,  191,  193. 
Financial  Statements* 

•77,  34,  161 ;  '78,  38,  195;  '79,  45,  252. 

Operations* 

1877-78.  Portions  of  ledge  off  Lane's  wharf  removed,  '78, 194. 
1878-'79.  Dredging  of  sboal  to  depth  of  10  feet  at  mean  low  water,  '79,  251. 
Physical  Characteristics. 
General,  '76,  i,  190.    Tides,  '76,  1,  190.    Obstructions:  shoal  and  a  sunken  lodge, 
'76,  i,  190,  192. 
Plans* 
By  A.  C.  Both,  for  construction  of  a  breakwater  between  McGilvery's  ship-yard  and 
Patterson's  Point,  in  two  sections,  one  running  from  each  place,  tow»Fd  each 
other,  1,500  feet  and  900  feet  in  length,  leaving  an  opening  of  800  feet  between 
the  outer  ends ;  piers  to  be  10  feet  wide  on  top  and  14  feet  above  mean  low 
water,  '76,  i,  190,  192. 
Projects* 
By  Lieut.  Colonel  Thom.    1.  To  dredge  shoals  to  a  depth  of  12  feet.    2.  To  remove 
ledge  off  Lane's  wharf  to  a  depth  of  7  feet,  at  an  estimated  cost  of  l|37.000. 
•76,  i,  190-193;  '78,38. 
Surveys* 
1875.  By  A.  C.  Both.    Report,  '76^  i,  191. 


BEItIi  BITER9  llII€H*--6urvey  ordered  by  act  of  March  3,  1879,  '79,  170. 

BEROEN  NE€K,  W*  JT.,  SHIP-CANAIi.—Snrvey  ordered  by  act  of  March 

3,  1879,  '79.  66. 


BLiACK  LAKE  HARBOR,  ]n[I€H*~lMPR0VBaiSKT  or. 


^f^ 


ropriations* 


1873,  $12, 000  00,  '73,  39. 

1874,  15, 000  00,  '74,  L  45. 

1875,  15,000  00, '75,  i,  49. 

1876,  15, 000  00,  '76,  i,  102 

1878,  10, 000  00,  '78^  123. 

1879,  6, 000  00,  '79,  165. 


1©2,  $8, 000  00.    S.  Doc.  42,  35th  Cong., 

Ist  Bess.,  p.  58. 

1866,  55, 615  31,  '66,  iu,  10. 

1867,  51,000  00,  '67,  106;  '70,  146. 

1870,  10,000  00,  '70,  43. 

1871,  10, 000  00,  '71,  41. 
1872,10,000  00,  '72,38. 

Statements  of  appropriations,  '74,  i,  189;  '78,  1624. 

Commerce* 

Importance  as  harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  1st  Seas.,  p.  87 :  '66.  iv. 
108;  '67.  107.  >  r        ,      ^       , 

Commercial  interests  in  1857,  8.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  87. 

Justification  of  improvement,  '66,  iv,  107. 

Benefits  of  improvement,  '67,  107 ;  '68,  121. 

Requirements  of  commerce,  '75,  i,  49. 

Discussion  of  local  commercial  interests,  '77,  915. 

Statistics  of  commerce,  '66,  iv,  107 ;  '67,  106,  107 ;  '68^  121 ;  '69,  96 ;  '70,  140 ; 
'71,  151;  '72,  191;  '73,  275;  '74,  i,  190;  '75,  i,  256;  '76,  ii,  502;  '77,  915: 
'78.  1212 ;  '79,  1624.  '         '        '         ' 
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CMtfractB. 


Toff. 


ContzBetor. 


UN 

vm 
isn 
vm 
u» 
m 

1879 


wi 


1»3 

1874 


18K 


Jolm  Boost 

L.2r.JBUmban 

J.H.Ledlie 

J.E.  HOler 

r.Stoart  White 

W.  B.  Johnaoa 

JohnSooet 

Pierce  &  Whalinf 

HxtehCnlbert&Co 

PlBReA  WlMling.  ..«.«..•«. 

JofanBoost 

Colbert  4t  Hopkins 

Jsn.  Van  I>yk  &  Co 

T.*L.Bosser 

Sqnter  ft  White 

ITtS-Qere 

Sqnier  *  White , 


Contract  foi 


Hsterials 

do 

do 

Labor  and  dredring 

Materials  and  labor 

Materials 

do 

do 

Materials  and  lAbor  

Materials 

do 

Materials  and  labor 

do 

do .... 

Materials,  labor,  and  dredginf^ . 

Materials  and  labor 

Dtedging 


Beference. 


'67,  68,  108;  '68,  122. 

'67,  58,  108;  '68, 122. 

'67,  58,  108;  '68, 122. 

'67,  68,  108;  '68, 122. 

'69,05. 

'71, 148,  150. 

'71, 148,  150. 

'71, 148,  150. 

'71, 148,  160. 

'71, 148,  150. 

»73,  276. 

'73,  276. 

'76,  i,  265. 

'76,  i,  256. 

'77,  914. 

'79, 1022. 

'7©,  1622. 


itetnwts  ofbids,  '73,  150 ;  '73,  276 ;  '75,  i,  255,256 ;  '77, 915. 
Abstracts  of  contracts,  '67,  58,  108;  '68,  122;  '69,  84,95;  '71,  150;  '73,  276;  '75, 
i,  255,  2i6;  *77,  915:  '79,  1625. 
D^enneiitS*    (Not  pnblished  in  reports. ) 
&Doc  20,  31flt  Cong.,  Ist  SesB. 
8.  Doc  1,  3401  Cong.,  Isb  Seas. 
Engineers. 
CmzF  or  EKGcnnsRS. 
Keports,  '66^  i,  5,  iii,  10;  '67,  24,  103;  '68,33;  '69,32, 105;  '70,  42;  '71,40;  '72, 
38;  '73,  38;  '74,  i,44;  '75,  i,  49;  '76,  i,  102;  '77,  108;  '78,  122;  '79,  164. 
Board  of  EiTGmESRS. 
1869.  For  the  consideration  of  certain  straetores  for  harbor  improvement  on  Lake 

Michigan ;  opinions  and  recommendations,  '69,  104, 105. 
(Lient.  Col.  Raynolds,  Minors  Wheeler,  and  McFarland,  and  Capt  Farqnhar.) 
EiroiNEBRs  IN  Charge. 
l^j.  J.  D.  Graham,  1855  to  1857.    Beport,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  84. 
Maj.  J.  B.  Wheeler,  1866  to  1869.    Beports,  '66,  iv,  104;  '67,  106;  '68,  121. 
Mi^.  F.  U,  Farqnhar,  1869  to  1872.    Reports,  '69,  94,  98 ;  '70,  138, 145 ;  '71,  148; 
•72,181. 

Maj.  8.  M.  Mansfield,  1872,  to .    Reports,  '72,  191 ;  '73, 274  ;  '74,  i,  187 ;  '75, 

1,255;  '76^  ii,  500;  '77,  914;  '78,  1211;  '79,  1622. 

AfiSISTAMTS. 

J.  S.  Rowes.    Report,  S.  Doc.  20,  31st  Cong.,  1st  Sess. 
Capt.  A.  Mackenzie.    Reports,  '66,  iv,  105 ;  '67,  106 ;  '68,  121. 
Bsiiniatefl.    (See  also  Plans  and  Projects.) 

1849.  By  J.  R.  Rowes,  for  a  through  cut  and  parallel  piers  to  20  feet  of  water  in 
Lake  Michigan,  $105,225.78,  S.  Doc.  42, 35th  Cong.,  Ist  Sess.,  p.  84 ;  '66.  iv,  104, 

18S7.  By  Mai.  Graham,  for  piers,  close  piling,  pile  wharfing,  excavation,  and  dredg- 
ing, $128,343.02,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  86;  '66,  iv,  104. 

1866.  By  Major  Wheeler,  for  completion  of  present  channel,  $106,238.04,  '66,  iv,  105, 
107, 109 ;  '70,  145 ;  '74,  i,  187. 

1866.  By  Lieat.  Mackenzie,  for  improvement  at  the  point  recommended  bv  Major 
Graham,  9!U2,272.75,  '66^  iv,  107, 109. 

1870.  By  Major  Farqnhar,  for  revetment  and  dredging,  $30,801.75,  '70,  42,  43,  139; 
•74,  i,  188. 

1870.  For  extension  of  piers,  revetment,  and  dredging,  $100,480.65,  '70,  148. 

1873.  By  M^jor  Mansfield,  for  pier  extension,  $50,000,  '73, 275 ;  '74,  i,  188,  189 ;  '76^ 
ii,  501. 

1876.  For  pier  extension  and  repairs,  $16,033.80,  '76,  ii,  500. 

I8n.  For  pier  extension,  $32,000,  '77,  914. 

1879.  For  completion,  $37,833.40,  '79,  165. 
BxpeaOitares.    (See  also  ''  Financial  Statements.'^ 

In  repairs,  1866  to  1876,  $11,005.10,  '76,  ii,  502. 

niuiiieial  Statements. 

66^1, 5,  iii,  11;  '69,  33;  '70,  43,  139,  146,  148;  '71,  41,  149;  '72,  38,  191;  '73,  39, 
235:  '74,  i,  44,  189,  '75,  i,  49,  256;  '76,  i,  102,  ii,  502;  '77,  108,  915;  '78,  123, 
12»;  *79, 165,  1624. 
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RliACK  LAKE  nARBOR,  IIICH.— CUmtinued. 


Operations* 


O 


perations  suspended  from  1852  to  1866,  '66,  i,  5. 


Xortti  Bffte. 

South  Bldo. 

Dredg- 
ing. 

BemarkB. 

Year. 

• 

1 

6 

f 

OQ 

1 

• 

1 
1 

6 

f 

CO 

Befereoee. 

1867-68. . 

L.fL 

224 

82 

L,/L 

L.A- 

L,fL 
128 
160 

82 

100 

L./L 

L.ft. 

0.  yd§. 
104.505 

Cribs  sunk  1b  gap — 
(  Crib  dlBplaoed 

J'68.  88,  121;  '74,1, 
5     188;  '76,11,603. 
'69.82.94:  '74,  L 188: 

1868-'69. . 

575 

82 

160 
82 

1869-70.. 

Bepoirsto  piera 

Sontb  pier  extended 
inward  to  prevent 
breach. 

Protection  to    north 
pier-head  built. 

Bepaira  to  both  piera. 

'76,11,503. 
'70,  42,   188:    '74,  1. 

1887*76,  ii  503. 
'71.  40,    148:    '74,  i, 

188;  '76,11,508. 

'72,  88,   181:   '74,  I 

188;  '76,11,604. 
'73,  89,   275;    '74,1, 
188. 
'74,  L  44.  188. 

1870-71.. 

82 

1871-72.. 

820 
200 

82 

820 
200 
418 

100 

82,526 

1872-78.. 

187a-74.. 

1874-75. . 

50 
100 

50 
100 

100 
60 

100 
50 

'75,  L  48. 255. 

187&-76.. 

'76;i;id4,ii;5oo. 

'77, 108. 014. 

1876-'77.. 

14,297 
85,775 

15,000 

Minor  rftwairff  -  -,,...,- 

1877-78.. 

50 

700  feet  revetment  re- 
paired. 

3  cribs  bnilt  but  not 
snnk.    Bepairs. 

'78, 122, 1211. 

1878-70.. 

'79, 164,  1628. 

Length  of  piers  constracted  from  Augnst,  1867,  to  June,  1879,  '79,  1623. 

Temporary  pile  wharfin^  built  in  1^52,  to  cover  and  protect  possible  snbseqaent 
work,  but  was  mostly  destroyed  by  storms  before  any  permanent  pier  work 
had  been  hegon,  S.  Doc.  42,  35th  Cong.,  1st  Bess.,  p.  85.  Damages  to  cribs 
and  piers,  '68,  121 ;  '69,  33 ;  '70,  146.  Artificial  foundations  for  cnbs,  '66,  iv, 
105,  106;  '67,  106;  '68,  121;  '69,  99;  '70,  145;  '76,  ii,  503.  Sand-tight  back- 
ing for  pile  revetment  work,  '74,  i,  189;  '76,  li,  505.  Dred^ng  with  a  steam- 
tug,  cost  per  cubic  yard,  30  cents,  '73,  275;  '74,  i,  188 ;  '76,  li,  505.  History  of 
operations,  '70, 146;  '74,  i,  188;  '76,  ii,  500,  502;  '79,  1624.  Remarks  on  work 
'76,  ii,  505. 

Abstracts  of  materials  used  and  work  done,  '67, 107 ;  '68,  122 ;  '70,  139 ;  '71,  149; 
'72,  181.    Revetment  rendered  tight  against  sand,  '79,  1622. 
Physical  Characteristics* 

General  characteristics  of  Black  Lake,  '70,  145;  '76>  ii,  502,  503,  506;  '77,  915. 
Bed  of  marsh  clay,  '66,  iv,  106.    Sand  drift,  '73,  275.    Scour  of  sand  between 
piers,  '74,  i,  189.    Advance  of  shore  line,  '76,  ii,  505. 
Plans.    (See  also  '<  Estimates.") 

By  Assistant  J.  R.  Rowes,  1849,  through  cut  dredged  to  10  feet  Joining  Black  Lake 
with  Lake  Michigan ;  parallel  piers  to  20  feet  of  water  in  LaKe  Michigan.  Aux- 
iliary bridge-pier  in  constructing  permanent  work.  General  plan  approved  by 
Board  of  Engineers  in  1853,  and  recommended  by  Mi^or  Graham ;  estimatea 
cost,  1105,225.78,  '66,  iv,  104 ;  but  afterward  modified,  limiting  pier  extension 
to  10  instead  of  20  feet  of  water,  S.  Doc.  42,  35th  Coog.,  1st  Sess.,  pp.  84, 86. 

By  Capt.  Farquhar,  1869,  protection  of  displaced  portion  of  south  pier  by  enrock- 
ment  and  close  piling,  '69,  98. 

By  Major  Mansfield,  for  repairs,  '79,  1623. 
Private  and  Corporate  ITorlc* 

Harbor  improvement  by  the  citizens  of  the  village  of  Holland  (about  1860,  '70^ 
145)  in  opening  a  new  outlet  for  the  waters  of  Black  Lake  at  the  most  northerly 
of  the  two  sites  proposed  by  Major  Graham,  hut  not  the  one  recommended  by 
them.  Poor  condition  of  the  work  in  1866,  '66,  iv,  104,  105;  '70,  145;  '74,  i, 
184;  '76,  ii,  502.  Expenditures  in  improvement  by  the  harbor  commissioneis 
of  Holland,  |30,000,  '66,  iii,  10,  iv,  106. 
Projects*    (See  also  Estimates.) 

By  Major  Graham,  1857,  two  parallel  crih  piers  to  12  feet  of  water;  and  a  through 
cut  connecting  Black  Lake  with  Lake  Michigan,  revetted  with  close  piling;  the 
whole  to  he  drodged  to  a  depth  of  12  feet;  estimated  cost,  $128,343,  S.  Doc.  42, 
35th  Cong.;  Ist  Sess.,  pp.  85,  89,  175;  '66,  iv,  104. 
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By  Major  Wheeler,  1866,  for  continuing  the  improvement  begun  by  the  citizens  of 
Holland.  Pier  extension  to  12  feet  of  water  in  Lake  Miomgan.  Close  piling  to 
12  feet  of  water  in  Black  Lake.  Sbeathmg  in  cut.  Dredging  to  12  feet  in  chan- 
nel, estimated  cost,  $106,238.04,  '66,  iv,  104,  106 ;  '67,  24,  106 1  '68»  33,  121 ; 
'70^  145;  '74,  i,  187;  '76,  ii,  503.  Reasons  governing  choice  of  site  for  improv- 
ing harbor  entrance,  '66,  iv,  104, 106;  '67,  106. 

By  Capt.  Farquhar,  1869,  repairs  to  old  north  and  south  brush  piers.  Protection 
pier  to  sand  hill,  '69, 98.  Approved  and  recommended  by  Board  of  Engineers, 
•70, 146. 

By  Board  of  Engineers,  1869,  protection  of  portion  of  the  south  pier  lately  built  by 
an  enrookment.  '69,  104.  Dreeing  at  head  of  cut,  '69,  94 ;  '70, 146 ;  approved 
^^J  the  Chief  ot  Eu^eers,  '69,  ICS:  '70,  146.  Manner  of  construction  of  pile 
pier  proposed  for  this  and  other  works  on  Lake  Michigan  approved  with  certain 
provisoe,  '69,  104.  106. 

By  Capt.  Faxquhar,  1869,  to  apply  $4,000  from  the  appropriation  of  this  harbor 
toward  the  purchase  of  a  dredging  outfit  for  use  at  this  and  neighboring  har- 
bor^ '69,  85. 

By  Migor  Farquhar,  1870,  further  pier  extension,  to  depend  on  the  relative  cost  each 
year  of  dredging  and  pier  building,  '70,  42,  139;  '76,  ii,  503. 

By  M^or  Mansfield,  1873,  pier  extension,  '74,  i,  188;  '76,  ii,  501.  506, 1876,  exten- 
riim  of  south  pier  and  zepaiis  to  old  work,  '76^  i,  102,  ii,  500.  1877,  crib  pier 
extension,  '77,  108,  914. 

1866.  Directed  by  Mi^or  Graham,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  84. 

1666.  Directed  by  Major  Wheeler,  made  by  Lieut.  Mackenzie,  '66,  iv,  104, 105    '67, 

106:  '76,  u,  502. 
18GB.  Directed  by  M%ior  Wheeler,  '76^  ii,  503. 
18»,  1870,  1871.  Directed  by  Major  Farquhar,  '76^  ii,  504. 
1874.  IMreoted  by  M^or  Mansfield,  '76,  li,  505. 
18n.  Soundings  token,  '78,  1211. 
Maps. 
'66^  i,  No.  5. 


BLACK  BITER,  ABK.— Survey  ordered  by  act  of  March  3,  1879,  *79   11 

(See  also  White  Biter,  etc.) 

BLACK  ANB  ST.  CliAIB  BITISBS,  BUCH.— (See  St.  Culir  Bivkr.) 


BULCK  BITEB,  N.  ¥•— Improvement  of. 
Appropriatioiis. 

1836.. r. $5,000,  '73,378. 

1837 10,000.    Act  of  March  3,  1837. 

1838 22,401.    Act  of  July  7,  1838. 

1844,  aUottod 3,000,  '73,  378. 

1W3 5,000,  '73,  48. 

C^Buierce* 

Unimportance  of  commerce,  '73,  380. 
Statistics,  '73,  380. 
Contracts. 
With  C.  Daly,  for  dredging,  at  35  cents  per  cubic  yard,  '73, 379. 
Abstracts  of  bids,  '74,  i,  Sol9. 
Abstracts  of  contracts,  '74,  i,  260. 
IBaglneers. 
Chief  or  Engineers. 

BeportB,  '73,  48 ;  '74,  i,  55. 
£NGuncERs  IN  Charge. 

Lieut.  J.E.Johnston,  1839,  '73,  378. 

Capt  Canfield,  18^  '73,  378. 

Col.  J.  J.  Abert,  1844.  73,  378. 

Mai.  J.  M.  Wilson,  1873  to .    Reports,  '73,  378;  '74,  i,  268. 

Assistants. 

W.  P.  Judson.    Beport,  '73,  380. 

M.  T.  Stockton,  '73,  378. 
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BliACK  RIVBR,  M.  V.— Cantiaaed. 
Estimates. 

By  Mi^^Wilson,  for  pier  extensioiiy  dredging,  and  repairs,  $214,000,  '73,  379 ;  '7^ 

Financial  Statements. 

•73,48,380;  '74,1,55,269. 

Operations. 


Yew. 


1837-'38 
!©».... 
1844  . . . . 
1873-'74 


Pier  exteiuioiL 


North. 


2,719 

i.aeo 


Sonth. 


2,408 
800 
890 


Dredging. 


Cubic  yard9. 


11,500 


'73,878. 
'73,378. 
»73,878. 
^74,1,55, 


Physical  Characteristics* 

Descriptiofn  of,  '73,  380;  '74.  i,  268. 
The  river  a  Buccession  of  rapids,  '73,  379. 
Projects. 
1837-38.  For  prolonging  the  banks  of  the  Tiyest  by  piers  to  deep  vater  in  the  bay, 

'73,  378. 
1873.  By  Maj.  Wilson,  for  extension  of  the  sonth  pier  6,800  feet,  and  of  the  noitt 

pier  4,200  feet;    also  repairs  and  dredging;   estimated  cost,  $214,000,   '73, 

Snrv^evs 
1836.  By'M.  T.  Stockton,  '73,  378. 
1873.  By  W.  P.  Judson.    Report,  '73,  380. 
Resnrvey,  '74,  i,  268. 


BIiA€K  RITER  KARBOR,  OHIO.— Improvshbnt  or. 


Appropriations. 

1828 t7,600  00 

18;}0 8,559  77 

1831 9,^5  00 

1832 8,UU0  00 

1833 2,400  00 

1834 5,000  OO: 

1835 4,400  00 

1836 6,660  00 

1837 6,410  00 

1838 5,000  00 

1852 5,000  00 

1864 20,000  00 

1866 10,00000: 

1872 20,000  00 

1873 20,00000: 

1874 20,000  00 

1875 10,000  00 

1876 6,000  00: 

1878 1,000  00: 


'66,  iii,  33. 
•66,  iii,  33. 
'66^  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  iu,  33. 
'66^  iii,  33. 
'66,  iii,  33. 
'66,  iii,  33. 
'66,  ui,  33. 
'66,  iu,  33. 
'66,  iii,  33. 
'66,  iii.  33. 
'72,  229. 
'73,  122. 
'74,  i,  50. 
'75,  i,  151. 
'76,  i,  142. 
'78.  li£d,  1259 


Total  to  18791 ...  875, 204  77 
Statement  of  appropriations,  '79,  1690. 
Commerce. 
The  general  commerce  of  the  lake  benefited  by  this  improvement,  '66^  i,  34.     Re- 
quirements of,  dincussed,  '72,  239;  '75,  i,  301. 
Statistics,  '66,  iv,  75;  '67,  231;  '68,  152;  '70,  177;  "72,  229;  '73,  335:  '74,  L  SSM): 
'75.  i,  299;  '76,  ii,  557;  '77,  962;  '78,  1259;  '79,  1690. 
Contracts. 
1866.  W.  L.  Lampman,  famishing  timber,  failed  to  fulfill,  '66,  It,  26.— 1868.  M.  Z. 
Lampman,  materials  and  labor,  '68,  152. — 18C9.  William  Nicolls,  materials  and 
labor,  '70,  178.— 1872.  D.  E.  Bailey,  materials  and  labor,  '73,  337.— 1873.  D.  E. 
Bailey,  dredging,  at  35  cents  per  cubic  yard,  '73,  337.— 1873.  D.  E.  Bailey,  ma- 
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RJUAiCK  Bi¥6R  HAiUMMR,  OKiO-Oontmved. 

GMltracts— Oontinned. 

teriaJB  and  labor,  '73, 337.-1874.  Cartwright,  McCurdy  &  Co..  iron,  '73, 334-33?; 
'74i  i,  220,-1874.  John  Stang,  materials  and  labor,  '75,  i,  25>9,  300.— 1874.  Carf- 
wright,  McCurdy  &  Co.,  iron,  '75,  i,  299,  300.— 1875  Smith  &  Sims,  dredging, 
at  28  cents  per  cubic  yard,  »75,  i,  299,  300  j  '76,  ii,  557. 
Abstracts  of  contracts,  »68^  152;  '73,  337;  '74,  i,  200;  '75,  i,  299,  300;  '76,  ii,  587. 
Abstracts  of  bids,  '70»  177 ;  '73,  335,  336. 
Documents*    (Not  printed  in  reports.) 
Seport  of  CoL  Cram,  dated  March  31,  1865,  '66,  i,  23. 


Cbief  of  Exgikeess. 
Reports,  '66,  i,  5,  ii,  41,  iii,  5,  33;  '67,  29;  '68,  40;  '69,  37,  40,  48;  '71,  46;  '72, 
43,  44;  '73,  43,  122;  '74,  i,  49;  '75,  i,  55,  151;  '76,  i,  107,  108,  142. 

Col.  T.  J.  Cram,  1«64,  '66,  i,  13.    Reports,  '66,  i,  13,  2:^25,  iv,  26,  73-75 ;  '67, 

142,  148,  230-233;  '68,  150-153. 
M^.  W.  McFarland,  1869.    Reports,  '69,  132 ;  '70,  17(>-178. 
Miy.  G.  L.  Gillespie,  1871,  '71.  189.    Reports,  '71,  193;  '72,  229,  239. 
Maj.  N.  Michler,  1876.    Reports,  '77,  962:  '78,  1258;  '79,  1674. 
Mig.  J.  M.  Wilson,  November  29,  1878.     Report,  '79,  1689. 

ABSESTAinS. 

Capt.  G.  J.  Iiydeeker,  '68,  151. 
Capt.  M.  B.  Aduns,  '75,  i,  53;  '76,  i,  106. 
Estimates*    (Original  not  known.) 
By  Colonel  Cram,  for  repQara  to  east  and  west  piers,  $19,883.09,  '66,  i,  23.    For 

amiual  repairs,  $1,500,  '68|  150,  151. 
%  M^r  McFarland,  annual  repairs,  $1,000,  '69, 132;  '70,  17& 
By  Maj.  Gillespie,  annual  repaiia,  $1,000,  '71,  lj^3.    For  extension  of  piers  and  dredg- 
ing, $6JL000,  '72,  239. 
By  Migor  Harwood,  for  completion,  $30,000,  and  for  annual  repairs  and  dredging, 

$4,000,  '73»  335.    Additional  for  completion,  $10,000,  '74^  i,  220. 
By  Lieut.  Col.  Blunt,  for  a  breakwater  for  new  harbor  of  refuge,  $1,000,000.    Not 
recommended,  '75,  i,  300. 

FiBaacial  Wmteamemm* 

'67, 142;  '68*  loO;  '69,  132;.  '70,  177;  '71.  193;  '72,  229;  '73,  337;  '74,  i,  221;  '75, 
i,  300;  '76.  ii,  557;  '77,  962;  '78,  129,  1259;  '79,  172,  1690. 

0|«nitioii8. 

1865-^'66.  Repairs  of  piers  and  extension  of  inner  end  of  east  pier,  '66^  iv,  26, 

1866-70.  Suspended,  '67,  232 ;  '69,  132. 

188^-70.  Slight  repairs  to  piers,  by  contract,  '70,  176. 

187(M71.  Slight  repairs,  '71.  46. 

lR3^-^3.  Extension  of  oiflt  pier  165  feet,  and  west  pier  150  feet,  and  dredging 

23,000  cubic  yards,  by  contract,  '73,  334. 
1873-74.  Pier  extension  by  contract,  7  cribs  sunk,  and  supersi^ructure  over  12  cribs 

flompleted;  also  dredgiAg  the  outer  bar  by  hired  labor,  '74,  i,  220. 
1874-75.  7  cribs  sunk,  completing  the  eaat  pier,  '75^  i,  55. 
1875-76.  Completion  of  the  west  pier  extension,  and  dredging  21,996  oobio  yards; 

lepaizs,  by  day  labor,  to  the  west  pier,  '76^  ii,  557. 
1876-^.  Repairs  and  extension  of  inner  end  of  east  pier,  '77,  962. 
18r7-7a  Work  suspended,  '78,  129. 

1878^79.  Repairs  to  east  and  west  piers,  '79, 172,  1674, 16J0. 
History  of  operations,  '78,  1258;  '79,  1689. 
Pkyglcal  Characteristics. 
A.  Drift  of  sand  &om  the  east  beach  into  the  harbor,  with  the  usual  drift  of  sand 

in  the  littoral  current  around  the  end  of  the  west  pier,  '72,  239;  '73,  335;  '75, 

i,300. 
Plans,    (See  also  Projecta.) 
For  breakwater  for  a  harbor  of  refuge,  submitted  by  Lieut.  Col.  Bhmt,  but  not 

recommended,  '75, 1,  300. 
Prsjeets. 
Original  by  Captain  Maurice,  in  1828,  for  parallel  piers  of  crib-work,  bnish-wood, 

and  loose  stone,  running,  nearly  at  right  angles  with  the  eoast  line,  into  the 

lake.    See  map,  '66^  i,  and  partial  history  of,  '66,  i,  2Si;  '77,  962;  '79,  1689. 
By  Colonel  Cram,  in  1865,  for  repairs  of  piers,  and  extension  of  inner  end  of  east 

pier,  '66^  iv,  26 ;  '67,  142. 
By  UsQ,  Gillespie,  for  repairs  and  extension  of  the  piers  and  dredging  to  obtain  14 

feet  depth  of  water,  '72,  229-239. 
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BliACK  BITBR  HARBOR,  OHia-C<mtiiMied. 

Projectt—Contiiiiied. 
By  Lieut.  Col.  Blmit|  to  obtain  15  feet  depth  of  water,  '74,  i,  220.    Completed  in 
1876.  '76^  ii,  567.    For  repairs  to  east  pier  and  shore  protection  at  its  inner  end, 
•76,  ii,  557. 

1865.  By* direction  of  M^.  Baynolds,  '66;  i,  25. 

1874.  By  direction  of  Lieut.  Col.  Blunt;  for  breakwaters  for  a  harbor  of  refoge. 

Report,  '75,  i,  300. 
Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  and  of  the 

harbor,  showing  its  condition  in  September,  1865 ;  '66,  i. 


BIiA€K  ITARRIOB  RITER,  AliA.— (See  Tombiobeb  and  Biack 

Warrior.) 


BIiA€KWATER  RITERf  VA.— iBfPBOVBiCENT  of. 
Appropiiationfiu 

1878,  $5,000,  '78,74.  |  1879, 12,500,  '79,  90. 

Commerce. 
Commercial  advantages  of  tributary  country,  '75,  ii,  161.    Obstructions  to 

merce ;  bars  of  deposited  sawdust,  '75,  ii,  162. 
Statistics,  '79,  683. 
fingliieers. 
Chief  oe  Engineers. 

Reports,  '75,  i,  95;  '78,  73;  '79,  90. 
Enoineers  in  Charoe. 
S.  T.  Abert,  U.  8.  C.  E.,  1874-79.    Reports,  '75,  ii.  161 ;  '78,  528;  '79,  G20. 
Capt.  C.  B.  PhUUps,  1879  to .    Report,  '79,  682. 

A  fiflTCi*  A  NTS 

G.  H.  Elliott,  W.  H.  Powless,  and  C.  A.  Turrill,  1874-75,  '75,  U,  162. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•78,  74,  55«;  '79,  90,  683. 
Operations. 
1878-79.  1,223  snags,  logs,  and  fallen  trees,  and  144  oyerhanging  trees  removed  by 
hired  labor,  '79,  90,  621,  683. 
Physical  Characteristics. 
General,  '75,  ii,  161 ;  '79, 620.    Obstructions :  Snags,  piles,  trees,  and  orookad  bendSi 
•75,  ii,  161;  '78,  522;  '79,  620. 
Projects. 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  dredging  and  remoyal  of  snags,  piles,  and  trees,  at 
an  estimated  cost  of  $14,850,  '75,  li,  162;  '78,  74. 

Snrreys. 

1874-75.  Under  direction  of  S.  T.  Abert,  U.  S.  C.  E.    Report,  '75,  ii,  161. 


BliO  BUCK  POINT  PASS,  TEX.— Examination  of. 

Commerce. 

No  improvement  needed,  '73, 676. 

Eni^neers. 

Chief  of  Enginebrs. 

Reports,  '72,62;  '73,66. 
Enginbbr  in  Chargb. 

Capt.  C.  W.  HoweU,  1872.    Report,  '73,  676. 

Lieut,  h!  M.  Adams,  1872.    Report,  '73,  676. 
Survey.. 

1872.  Examination  by  Lieut.  Adams,  for  which  $1,000  was  allotted.    Report  '73^ 
676. 
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BI4N?K  ISI^AMBt  WL.  ■•--Brbakwater  at. 


1874,  $20,000,  '74,  i,  100. 

1875,  20,000,  '75.  i,  109. 

1876,  40,000,  '76, 1,  50;  '77,  44. 


m,  130,000,  '70,  75. 

1871,  75,000, '71,  84. 

1872,  50,000,  '72,  81. 
I    1873,   50,000, '73,  89. 

Lists  of  appropriations  '75  ii,  294 ;  '77,  202. 
CMUBerce*. 
Justification  of  impioTement,  '67,  45,  451;  '68,  749,  785,  788,  ei  9eq.;  '72,  978;  '74^ 

ii,  241 ;  '78»  242 ;  '79,  312.    Obstractions  to  commerce,  '68, 795.    List  of  vessolB 

wrecked  off  Block  Island,  '68,  802. 
STATwncs,  '68,  749,  788,  791,  801,  et  $eq,;  '70,  452;  '71,  741;  '73,  970;  '74,  ii,  341; 

'76^  i,  210;  '77,  203;  '78»  243;  '79,  313. 

iCtatncts. 


Contnictor. 


Contraot  for— 


Reference. 


VB9 

rm 

1871 

vn 
vm 
im 

UM 
U77 
I8» 


JehnBeattie 

RaPlaceACo.... 

aCCainpbea 

J.Q.Shedleld 

F.H.  Smith 

F.H.  Smith 

P.HKiington  ft  Go. 
F.H.Si^ 


Stone  for  sabstractaTe 
Liunb«  and  cement . . . 

Bolta 

G-ranite 

do 


.do 
.do. 
.do. 
.do. 


'70,451. 
'71,  741. 
'71,  741. 
'71,  741. 
'72,82S. 
'73,977. 
nSf  ii,  200. 
'77,201. 
'78,248. 


Abstracto  of  bids,  '70,  451;  '71,  740;  '72,  822;  '73»  977;  '75,  u,  293;  '77,  201; 
'78,243. 
Defemae. 

Discossion  of  feasibility  of  protecting  harbor  by  means  of  earthworks,  '68,  790, 796. 

B«CWB€Bt8. 

S.  Doc  81,  40th  Cong.,  2d  Bess.    Report  of  Board  of  Engineers  of  1868,  '70,  451 ; 
•71,741;  '77,  201. 
Bagineen. 
CHixr  OF  EKGnncsBS. 
Beporta,  '67,  17,  18,  45;  '68,  67;  '70,  76;  '71,  84;  '72,  81;  '73,  89;  '74,  i,  99; 
'75,  i,  109;  '7^  i,  50;  '77,  44;  '78»  48;  '79,  55. 
BoAju)  OF  Ekginxers.  ' 

1868.  CoL  H.  Bache,  president.  Convened  Febmary  18, 1868.  Three  plans  for 
breakwaters  were  proposed,  one  for  a  harbor  larse  enoaeh  to  shelter  vessels 
of  the  largest  class,  and  the  other  two  for  a  harbor  for  local  purposes.  The 
board  adopted  the  plan  for  a  breakwater  on  a  line  extending  500  feet  from  a 
point  Dear  Sand's  Landing  to  Five-foot  Rock,  for  local  purposes,  '70,  75,  451 ; 
'75,  U,  294 ;  '77,  201. 
Enginekbs  in  Chabge. 
im-  D.  C.  Houston,  1867-70,  '67, 18.    Reports,  '67,  451 ;  '68,  749,  785. 

Lieut.  Col.  G.  K.  Warren,  1870  to ,  '70,  74.    Reports,  '70,  451 ;  '71,  739;  '72, 

881;  '73.  977;  '74^  ii,  240;  '75,  ii,  292;  '76,  i,  209;  '77,  201;  •78»  241;  '79,  311. 

AttlSTAlfTS. 

G.  W.  Dresser,  186r-'68. '67,  451.    Reports,  '67,  454;  '68,  788. 
J.  P.  Cotton.  1872-74.  Reports,  '72,  ^23;  '73^  977;  '74,  li,  241. 
Etttaales.    (See  also  Projects.) 
Bj  6.  W.  Drosser,  for  dredging  and  pier-construction,  $1,000,000,  '68,  741.     For 

bnakwater,  $1,445,000,  '68,  795. 
B7 Board  of  Engineers,  1868,  for  breakwaters:  $553,798,  $3,000,000,  '75,  U,  294; 

•77,  201. 
By  J.P.Cotton,  for  Jetty  extension  and  pier  construction,  $86,000,  '74^  ii,  243. 
Fnanclal  Statements. 
'68;  749;  '71,  84,  741 ;  '72,  81,  823;  '73,  89,  977;  '74,  i,  100.  ii,  241 ;  '75,  i,  109,  ii, 
2D5;  '76^  i.  50, 210;  '77,  44,203;  '78»  49,  243;  '79,  56,313. 


u 
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Operations* 


IU.OCK  MBLiASiBf  U.  I.--Ck>iittziiiBd. 


» 

Book  Te> 
moval. 

Breakwater. 

Jetty  ex* 
teDsien. 

i 
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Inner 
harbor. 

Shore. 

IflTO-'TI... 

2VwM. 

'^^ 

LifL/L 
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JDifkA 

'71, 78».              ' 

1871-'72... 

560 
650 

270 
80 

Crib  irork  commenced  — 
Ciibs  finished;  dredging 

and  rock  excavation  from 

inner  harbor. 

'72,821,^CBMk 
TS.  078,9181 

1873-73. . . 

1878-74... 

446 
.    5041 

830 

74,i.09,il2ia 

'75,Liooru.ai& 

1874-75... 

Bulkhead  wall  conatmctod; 
breakwater  enlarged. 

Kepairs 

Breakwater  enlarged 

1875-76... 

'70,1.  Sift. 

1876-77. . . 

1,325 

'TTJsoi^zas. 

'78;48.S»2. 

1877-78... 

617 

*300 

1,425 

1878-79... 

1,100 

Bepairs 

*Detaohed  breakwater  oonatmeted. 

Total  stone  used  given  as  1^,000  tons,  '79,  313. 
Total  timber  used  given  as  320,000  feet,  '79,  313. 
Total  bowlders  removed  given  as  3,000  tons,  '79,  313. 
History  of  operations,  '75,  ii,  294 ;  '77,  201 ;  '79,  313. 
Physical  Characterfsttes. 
General,  '67,  454:  '68,  793,  794.    Site  described,  '68»  789;  '78»  241;  '79«  311»  Z^ 
Tides,  '68,  796, 799 ;  '75,  ii,  294  j  '79,  311. 

Plans. 

By  G.  W.  Dresser/  for  dredging  channel,  2,465  feet  lou£,  633  feet  wide,  and  S5  feot 
deep ;  for  construction  of  piers,  900  feet  long,  20  feet  wide^  and  17^  fbet  high, 
'68,  793.  For  breakwater  3,000  feet  long,  srbstructure,  30  feet  wide,  aaM» 
structure,  15  feet  wide  on  top,  20  feet  wide  at  base,  12  feet  high ;  also  for  a 
Ught-honse,  '68,  795. 

B7  BcMird  of  Engineers,  in  1868.  lat.  For  a  breakwater,  sheltering  a  harbor  of  suffi- 
cient capacity  for  vessels  or  largest  class.  2d.  For  a  breakwater  extending  300 
feet  beyond  Five-foot  Rock,  and  sheltering  a  harbor  for  local  puipoaea.  3d.  See 
Projects,  '75,  ii,  294 ;  '77,  201, 202. 

By  J.  P.  Cotton,  for  jetty  extension  of  700  feet,  '74, 11, 842. 
Private  and  Corporate  "VFoiK. 

Construction  of  a  wharf  by  Fall  River  Iron  Company,  *74,  ii,240. 
ProJe<;t8. 

By  Board  of  Engineers,  in  1858,  for  construction  of  a  bi^Bakwater,  extending  fiiom 
the  shore  to  Five-foot  Rock,  faced  with  cot  stone,  at  an  estimated  coit  ci 
(372,000.  Subsequently  modified  so  as  to  dispense  with  this  facing :  ultimately 
extended  to  a  point  500  feet  beyond  Five-foot  Rock,  '70^  452  \  '75,  li,  294 ;  '77, 
202. 

By  Lieut.  Col.  Warren,  for  construction  of  temporary  harbor  to  consist  of  2  cribs, 
with  wings  approaching  each  other  leaving  an  opening  of  60  feet,  '71,  839;  '7S^ 
823 ;  '79,  311.    For  a  detached  breakwater  300  feet  long,  to  protect  harbor  froiB 
northeast  winds,  at  an  estimated  cost  of  |60,000,  '74,  ii,  242,  243. 
Siurreys. 

1867-^68.  By  G.  W.  Dresser,  '67,  45 ;  '68,  749.    Reports,  '67,  454 ;  '68;  788. 


BliOSSOlfl  BOCK9  CAIj*  (San  FsANaeco  Habbob.)— Bbmditai.  or. 

Appropriations. 

1868,  allotted $50, 000,       '68,  73 ;  '69,  471. 

1869,  aUotted •29,927  27,  '69,  64,471,473;  '71,  931. 

Commerce. 

Blossom  Rock  in  the  track  of  vessels  approaching  the  city,  '71,  923, 927. 

*  Stated  in  report  as  $80,000. 
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■fl4MS»OII  BOCJK,  CA&.— CofttliiVBd. 

With  Mr.  A.  W.  Von  Schmidt,  C.  £.,  for  removal  of  Blossom  Book,  to  a  depth  of 
«4£MSt,£Drtheaamof«75,(X)0, '69,  485;  '70,510;  '71,  922. 


Chzkf  ov  Enginiebss. 

Beporte,  '66^  iii,  27,36;  '67,  51;  '68,  73;  '69.  64;  *70,  83;  '71,  98. 
KnfiimtEfi  IN  Chabge. 

lieak  CoL  JEL  S.  WUliamaon.    Reports,  '66,  iv,  332;  '67,  507;  '68,  471,  473,  485; 
•70^510;  '71,906,922. 

iaOBTANT. 

C^.  W.  H.  Hener,  '71,  90S.    Report,  '71,  924. 


Bf  T.  D.  Parkinson,  0.  £.,  for  the  removal  of  Blossom  Rook,  |46,060,  '66,  iv,  334. 
I^  Lient.  Hener,  for  the  removal  of  Blossom  Rock,  f60,000,  '67,  51,  507 ;  '68.  885. 

For  the  removal  of  the  rock  by  surface  blasting  to  a  depth  of  25  feet,  (300,022, 

'68»  885.    To  remove  bj  drillioc^  and  blasting,  $56,226,  '68,  885,  886. 
By  lient.  Col.  Alexander,  for  the  removal  of  Blossom  Rock  by  means  of  shaft  and 

tnanels  excavated  in  the  rock  through  the  aid  of  a  coffer-dam,  (41,132,  '69,  490; 

'71,999. 
By  Hr.  A.  W.  Von  Schmidt,  C.  £.,  for  the  entire  removal  of  Blossom  Rook  to  a 

depth  of  24  feet,  |75,000,  '69»  485. 
Ttauuicial  Statements. 
*e9,  64;  '70,  83,  510;  '71,  905w 


I866-'67.  13,148.52  expended  on  experiments,  '67.  51,  507. 

ld69-'70.  Rock  removed  bv  contract  to  a  depth  of  22  feet,  '70,  510. 

I(j70-^.  Continnation  of  contract  and  completion  of  the  woik  to  the  required 
deplh  of  24  feet,  '70^  510;  '71,  993,  934,  937. 
Fhysleal  Ctaaracteiistics. 

General,  of,  '71,  923.    Current  observations  of  San  Francisco  harbor,  '78»  34,  1304. 
Pkuu.    (See  also  Estimates.) 

Qy  Mr.  A.  W.  Yon  Schmidt,  C.  E.,  for  the  removal  of  Blossom  Rock,  by  removing 
the  whole  inside  of  the  rock  bv  means  of  a  shaft,  heavy  charges  of  powder 
placed  in  the  chambers  and  exploded  simultaneously,  '69,  485,  490. 


By  Lient.  Col.  Alexander,  for  the  removal  of  Blossom  Rock  by  means  of  a  shaft  and 
tunnels  and  excavation  in  the  rock  through  the  aid  of  a  coffer-dam,  heavy 
charges  of  powder  to  be  plaoed  in  chamb^ni  thifi  whole  to  be  simultaneously 
exploded  by  electricity  and  the  rock  to  be  snosequently  removed  by  dredging; 
estimated  cost,  $41,132,  '69,  485,  486;  '71,  926. 

The  roek  was  subsequently  removed  under  the  plan  of  Mr.  A.  W.  Von  Schmidt  for 
$75,000,  '69,  485,  490 ;   '71,  932. 

1865.  By  T.  D.  Parkinson^  C.  £.    Report,  '66^  iv,  333. 
1857.  By  Lieut.  Heuer,  '67.  51.  507. 
IfiTL  ^  Capt.  Heuer,  '71,  938. 


BOD£GA  BAT,  €AI«.— Examination  of. 
(See  also  Paguio  Coast,  Harbor  of  Rbfugb.) 

CfflKF  of  EnOINEERB. 

R«^rts,  '77, 123. 
Board  of  Engineers. 
Of  the  Pacific  coast  met  August,  1876,  to  examine  the  harbors  of  Mendocino, 

Humboldt  Bay,  Trinidad,  Crescent  City,  Cal.,  ''with  a  view  of  establishing 

a  breakwater  and  harbor  of  refuge.'' 
The  board  do  not  consider  Bodega  Bay,  Cal.,  well  adapted  for  that  purpose  on 

account  of  the  frequent  foes.    Report,  '77, 1051. 
(M^.  O.  H.  Mendell,  Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S. 

Stewart.) 

By  Board  of  Engineers,  for  breakwater,  t6,414,300,  '77,  1058. 


BOItflfTAR  GHANBTEI^.— (See  Galtbston  Bat  Ship-Channel.) 
B€N>lf  £  FORK,  KIT.— (See  Kentucky  River.) 
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BOSTOnr  HABBOB,  MASS.— Impbovsmrnt  of. 
Approprtatioflus. 


Year. 


1828 

1881 

1832 

1886 

1838 

1843 

1849 

1861 

1852 

1864-'e6 

1866 

1367 

1868 

1860 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 
1878 
1879 


Amounts. 


Per  acts  of 

Congress  or 

allotments 

thereCram. 


$87, 

12, 
60, 

15. 
7, 


000 
890 
000 
000 
353 


30,000 


375, 

48. 

82. 

24, 
100, 
100, 

75, 
150, 
100, 
100, 

50, 
66, 
50, 


000 
000 
170 
760 
000 
000 
000 
000 
000 
000 

000 
000 
000 


Totals,  *1, 616, 668 


Additional 
per  reports 
of  officers. 


115,000 

40,000 

4,000 


60,000 
60,000 


tl69,000 


"RATwarlf- 


For  Deer  Island 

do 

do 

ForRainsfordlslaad 

do 

For  Deer  md  Lovell's  Islands 

For  Great  Brewster  Island 

do 

do 

do 

For  Deer  and  LoToll's  Islands 

For  Boston  Harbor 

For  Boston  Harbor  (allotted) 

do 

For  Great  Brewster  Island  (allotted)  

For  Boston  Harbor 

do 

do 

do 

do 

For  Boston  Harbor  ($10,000  fbr  Hingbam 
Harbor). 

For  Boston  Harbor 

do 

do 


Aot  of  May  2L 
Aotof  ManhH 
Act  of  Jnly  8L 
Act  of  July  4. 
Act  of  Jnly  7. 
'71,885. 
*65,  ii,  88. 
>66,iL33. 
Actof  Aiif.  30l 
«66,ii,34. 

'71,886. 

'68,25. 

'09,22. 

'69,23. 

'70,78j»Tl,«4. 

'71,94. 

'76,  i,  168. 

'73,104. 

'74, 1, 114. 

*7d,  i.  ua 

•76,  i,  46L 

'78,44. 

'79,6a 


*  Differing  fhym  the  aggregate  of  the  sams  given  in  H.  Doc.  120,  44th  Cong.,  lat  Sess.,  and 
qnent  appropriations,  by  the  sum  of  $50,000. 
t  Probably  allotted  from  appropriations  for  ibrtifloati<ms. 

Lists  of  appropriations,  '76,  i,  168;  '77,  173;  '78»  208. 

Commerce. 

Dangers  to  shipping  from  Corwin  Bock,  *69,  422.  Benefits  from  the  improvement 
stated  by  the  omlector  of  customs,  '70,  471.  Commeroial  interests  fuTected  by 
improvement  of  Hiugham  Harbor,  '75,  ii,  420. 

Statistics,  '67.  475;  '6^  810;  '69,443;  '70,  470,  471;  '72,  945;  '73,  1093:  '74^  ii, 
:«!;  '75,  ii,  411,420;  '76^  i,  177;  '77,  182;  '78»  218;  '79,  270. 

Contracts- 


Names. 


Albert  Boschke 

Charles  TVooley  ..  . 
WiUiam  W.  Wright . 
G«orse  W.  Townsend 

Do 

Do 

Do 

James  Andrews 

Do 

Do 

James  M.  Andrews . . 

Do 

Do 

Do 

T.  W.  Hoxie&Co... 

Franklin  Mead 

Edmund  Lansley .... 
Samuel  R.  Edwards  ■ . 
Derry  &,  £<l wards  . . . 

James  Phillips 

W.  A.  Kenriok 

B.  B.  Seward 

K.  6.  Packard 


Year. 


1888 
1888 
1868 
1868 
1875 
1876 
1875 
1868 
1872 
1878 
1870 
1871 
1872 
1873 
1868 
1868 
1868 
1868 
1868 
1868 
1870 
1870 
1871 


Foi^ 


950o 
9  75  0 


Dredging, 
Dredging, 

Blasting 

Kelley'sRock      

Rock  work,  9  $39 

Bock  work,  9  $50-|66 

Work  and  granite 

3«i-walls 

do 


do 

do 

do 

do 

Sand  and  cement. 
Stone,  concrete . . 

Sea-walls 

do 

do 

do 

Wharf 

Dredging,  9  85  o. 
Dredging,  9  67  o. 


Itemarks. 


Abandoned . 
Tnmsf erred. 


Beferenoea. 


'68,808,818. 

'68,818. 

'68,  807,  81& 

'68,  807,  811,  81& 

'76,  ii,  40ft. 

•75,  ii,  410j  '76,  1,  m 

'77, 180, 

'68,808,  81&    - 

'72  045. 

'70,488. 

'71,  88L 

'72  046. 

'73|l086i'74,i,8U,316 

'68,  808,  81& 

'68,  808,  8ia 

'68,836. 

'6B,83& 

'68,838. 

'68,838. 

'70,486. 

'71,880. 

'71,880|>1%047. 
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ROSTOM  HABBOB,  MASS.— Contumed. 


IflaBfie  Dredging  Co. . . 
Xator  Impcovemeni  Go 
IevSii0aadI>redgi]ig  Co 

Do 

▼fllln  H.  likyyd 

ftTitonBrofl  

CvtkFdbee  &Co 

Do".""".'I!I.'.'.*.!i; 

Ihm  a.  Sylvester 

Gip«  Au  Granite  Co. . . 
JotephKBorUott 


Yesr. 


1873 
1873 
1872 
1877 
1874 
1874 
1876 
1875 
1875 
1878 
1878 
1878 


For— 


Dredging,  9  660. ;  Tock,  9  $86. 

Dredging,  9  85  0 

Dredging,  9  89o 

Dredging,  9  24o 

BookiemoTal 

Dredging,  9  880 

Dredging,  9  75c 

Kashas  Bock 

Dred^g,  9  18  0 

Gnnite  and  rock  work 

Bnbbleetone 

Dredging,  9  27  0 


Bemarka. 


Beferenoea. 


'74, 11, 817. 

'74, 11, 317. 

'76, 11,  40& 

'77, 177. 

'74,  IL  317. 

'76, 11,  407. 

'76, 11,  408. 

»76, 11,  409. 

'76,  U.  410;  '76, 1, 176. 

'78,  209,  260. 

'78,  269. 

'79,268. 


Pbopobals. 

Boston 
Harbor. 

Sea-waHast— 

Hingham 
Harbor. 

Dredging. 

Gallop's 
Island. 

Deer  and 
Lo  veil's 
Islands. 

Great 

Brewster 

Island. 

Book  work. 

IdmttMmenta 

AJbitraiotaofpiopoaala 

'72,046. 
Ta,     0«6; 

'73,1003; 

'73,1004; 

'77,    184; 

19,   271. 

'68,  814 
'68,  816 

'68.    885; 
'68,836; 
'78,  210. 

'68,888. 

'76,11,412. 

'68,    811; 
'73,  1090; 
'73,   1098; 
'74,11,822; 
'76,11,412. 

'68,    811 ; 
'76,11,411. 

Abstracts  of  coutracte  made,  '68,  818,  819:  '72,  947;  '73,  1094;  '75,  il,  413;  '77, 

184;  '78,  219;  '79, -271. 
Remarks  by  Colonel  Benham  on  relative  economy  of  work  done  by  contract  or  by 

hiied  Ubor,  '68,  838. 


Chief  of  Enoinbbbs. 
Reports  to  Seeretu^  of  War  on  works  necessary  for  preservation  and  improve- 
ment of  Boston  Harbor,  Febmary  11, 1867,  '67,  476.    Reports,  '66,  ii,  30-35; 
'67,17,47;  '68,68,70;  '69,59,60;  '70,76,77;  '71,87,93:  '72,86,92;  '73,102; 
•74i  i.lll;  '75.  i,  117;  '76,  i,  43;  '77,  37;  '78,  41;  '79,  49. 

BOABD  OF  ENGienEBRS. 

1860.  Had  extensive  surveys  made.    Extract  from  report,  '71, 885. 
(General  Totten,  Professor  Bacbe,  Commodore  Davis.) 
Rnginbebs  in  Charge. 
CoL  H.  W.  Benbam  (Captain)  1849,  sea-walls  for  protection  of  islands  in  Boston 

Harbor,  '66,  ii,  33;  1866-1873,  '73,  1086.      Reports,  '66,  ii,    30;  '67,  467,  470; 

'68,  833;  '69,  439;  '70,  460;  '71,  828;  '72,  923. 
Lieut.  Col.  S.  Tbayer,  1852,  sea-walls,  '66,  ii,34. 
Mm.  C.  £.  Blunt,  '66,  ii,  32. 
Col  J.  D.  Grabam,  1864,  sea-walls,  '66,  ii,  30, 34. 
Lieut.  Col.  J.  G.  Foster.    Preservation  and  improvement  of  Boston  Harbor,  1867  to 

1871, '67.  474.     Reports, '67,  474 ;  '68.806;  '69,  417;    '70,  464.     Special  report 

on  removal  of  Tower  and  Corwin  Rocks, '68,  811 ;  '69,  421.    Special  report  on 

tbe  history  and  scope  of  the  works  in  Boston  Harbor.  '71, 881. 
Lieut.  Col.  G.  Thom,  1871,  to .     Reports,  '71,   876;    '72,  942;    '73,  1085; 

•74,  ii,  313;  '75,  ii,  403;  '76^  i,  167;  '77,  173;  '78»  207;  '79,  267. 
Assistantb 
H.L.Wbiting,  U.8.C.S.,  1856,  surveys,  '71,  886. 
Lieut.  M.  B.  Adams,  1865,  '66,  ii,  34. 
Capt  G.  BuiTongbs,  1867,  '67,  46. 
Capt.  G.  L.  GiUespie,  1868,  '69,  59. 
H.  F.  Bothfield,  1872,  survey  of  "  Narrows,"  '73,  1089;  '74,  ii,  316,  317.    Report, 

'73^  1094.    Survey  of  Hingham  Harbor,  '75,  u,  417.    Report,  '75,  ii,  418. 
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Estimates. 


B09T0]f  HTARIIOS,  ]IIA00«-Cont^ued. 


Tear. 


zomr 
1860 
1866 
1866 

1867 
1867 
1867 
1800 
1870 
1870 
1867 
1871 
1878 

1874 
1876 
1877 

isn 

1878 
1879 


By- 


Oohmel  Benfaam 

....do 

...  do 

.  ...do 


....do    ......... 

...  do 

....do 

— do 

...do  .  ........ 

— do 

Lieut.  Col.  Foster 
Lieut.  Col.  Thorn 
— do 


.do 

do 

do 

.do 

do 

.do 


For— 


Great  Brewster  Island  sea-waU 

Great  Brewster  Island  saa-waU  (repdn) .. 

LovcU's  Island  sea-wall  (rq^alrs) 

Lovelies  Island  sea-wall,  sootheaat  beadCiB- 

pairs    

Great  Brewster  Island  conneoting  wall . ... 

Loveirs  Island  wall  (additional) 

Beer  Island  wall  (additional) 

Lovell's  Isliuid  widl  \widiiitmBji7.\V.  11111' 
Beer  Island  wall  (additional)  . . . .^  .... — . 

Boston  Harlior  improvement* 

Boston  Harbor  (aaditional)  ................ 

Boston  Harbor  (future  work) 


Hingham  Harbor 

Completion  of  all  work , 

Completion  of  work 

Man-of-war  Shoal 

Anchorage  and  Mystde  Jtiwr  Slioals,  and 

Lower  Jiiiddle  Channel 

Final  completion 


Amount. 


#85.000 
88)000 
18,000 

25,000 

84,000 

12,100 

28,500 

8,000 

15,000 

18,000 

714,467 

281,000 


11,000 
75,000 
55,000 
48,000 

165,000 
186,600 


HefsreBoea. 


'66,11,84. 

«6,ii,8a. 

'66,  ii,  88. 
'67,  409,470. 
'67,  472. 
'67,473. 

'69,441;  '70,4tt. 
'70,461;  '71,aML 
'70,482;  TL,  821. 
'67,476;  '7D,4A 
'71  880. 
'731 1092;  '74,11,' 

'76,  ii,  410, 
'76,  ii,  41& 
'76, 1,  177. 
'77,182. 
'77,183. 

'78,  218. 
'79,270. 


*  By  Chief  of  Engineers  for  same,  '67,  477 :  by  harbor  oommiseioners  for  same,  $690,467.^0,  TS,  il^ 
168 ;  stated  in  detail  as  $725,467.50,  '68,  809.    The  estimated  cost  waa  exceeded  50  per  cent.  '76,  i,  177. 

£xpeiiditiires«     (See  also  Financial  Statements.) 

ie66-'67,  at  Deer  Island,  |43.58  x>er  linear  foot  of  wall,  '67,  41;  in  1887-'68,  $U  ptf 
linear  foot  of  wall,  '67,  471. 

At  Bainsford  Island  sea-wall  to  1870,  (^2,363,  '78»  207. 

At  Great  Brewster  Island  sea-wall  to  1870,  $277,082.55,  '76,  ii,  168 ;  ^69,000,  '78;  807. 

At  Deer  and  LoTelFs  Islands,  1866-70,  |13.<,420.24,  '76,  ii,  168. 

At  Deer  and  LovelVs  Islands,  ap  to  1870,  $322,000,  '78»  207. 

Corwin  and  Tower  Books,  removal,  cost,  $31,228.61,  '69,  425. 

Barrel  Bock,  removal,  cost,  {5,218,  '70,  465. 

Hingham  Harbor  work,  cost,  $9,116.58,  '76, 1,45. 
Financial  Statements. 

For  Deer  Island,  '66,  ii,  31.  For  Deer  and  LoveU's  Islands,  '67,  47,  473:  '69,  6L 
442;  '70,  76,  462;  '71.  829.  For  Great  Brewster  Island,  '66^  ii,  34 ;  %7,  47$; 
'68,  a38 ;  '69,  60,  440 ;  '70, 464.  For  Boston  Harbor  improvement,  '68, 8SiO ;  '^ 
419;  '70,  77,  470;  '71,  94,  878;  ^72,  93,  942;  '73,  104;  '74,  it,  321;  '75,  ii,411; 
'76,  i,  46, 177;  '77,  40,  182;  '78,  44,  218;  '79,  50,  267,270. 
Eiegiislation. 

By  Commonwealth  of  Massaohnsetts,  appropriatiog  $175  for  purchase  of  land  for 
Point  Allerton  sea-wall,  '68^  808;  providing  for  the  sale  of  land  on  Long  Island 
Head  to  the  United  Stwbes,  '68,  808 ;  '69,  4i8 ;  asking  appropriations  from  Con- 
gress (in  1843),  '71,  885 ;  prohibiting  the  removal  of  stone,  gravel,  and  aaad 
from  islands  and  headlands  (1856),  '71, 885. 
Operations. 

SEA-WALLS. 


Tear. 

Rainsford 
Island. 

Great 

Brewster 

Island. 

Deer 
Island. 

Lovelies 
Island. 

Point 
Allerton. 

Gallop's 
Island. 

Long 
Island. 

Beferenoes. 

• 

1825-32 

Jjin./t. 

Lin.Jt 

Lin.fL 
Bnllt.... 

Lin.  ft 

Lin,Jt 

ZAn.fL    lAnJl. 

>71,88& 

1886-38 

Built 

'66,  Ii.  32;  71.883. 

1843 

750 

1 

1840-*50 

720 
RM»air8. 
640 
150 

'66,  ii.  31,  33:  34. 

1851 

'66,  ii,  33. 

1853-'54 

■ 

'66,  ii,  U. 

'66, 11,81,35; '67,47a 

'67,  467-460.  471. 

1864-05 

300 

1865-66 

1866-67 

400 
550 

Paving.. 

250 

340 
826 

080 

FilUng.. 

' 

1867-68 

'68,  68,  70:   '6D.  421: 

1868-69 

800 
Re^ra. 

456 

867 
423 
Paving.. 

670 

'71.834. 
'69,  59,   80,  417,   440^ 

70,  46a-47«. 

1860-70 

Wharf-. 
440 
219 

1870-71 

71.  87.  fla. 

1871-'72 

•••••••■«• 

540  1  72;  02I 
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•pCff!aliOB»-Contiiiaed. 


B73-*73 


Bainsford 


Great 
BiewBter 


Lin.fL  •  Lin./L 


[1877-18 
I838-79 


Beptin 


I- 


IIMal. 


{ 


S,800 
2,840 


Deer 
IdsDd. 


Lin,/t 


Bepain 


RepAin 
Eepain 


2,  MO 
8,000 


LoTell'B 
Iriand. 


Lin./L 


RebnUt 
Bebailt 


Point 
AOerton. 


S82A 


OftUop's 
Idond. 


lAn.Jt. 


Repairs 


800 


1,202 


1,7854 


lionff 
Islana. 


Lin./L 
490 
880i 


Repairs 


2.0811 


Referenoes. 


'73, 102. 

'74, 1,  111,  ii,  818. 
^76,  i,  117,  ii,  407. 
'76,i,  168«£Mf. 
'77, 178  et  seq. 
'78,  207  et  §eq. 
'78,  268  et  i«q. 


\ 


'75,  ii,  404  «<Mg. 
'76,i,168«tMo. 
»76,  tt,  43,  TOO. 


*  Jelly;  apron.    tl,00&-fi>ot  apron;  8  jetties.    1 1,655-foot  apron;  9  Jetties.     $  975-foot  apron ;  10  Jetties 


Bndghig. 


I 
I 

I 


li 


IW-'OB 

US9-70 
18W-71 

B74-75 
WS-TB 

W»-77 

IW7-T8 

1W8-T9 


Oub.ydg 


92.800 

«,90Oi 

47.294i 


21,295 
0,703 


28^1331 


Oub.ydt  Oub.ydt  Cfub.ydt 


450 


20,120 
20.305 


8,470 
52,755 

06^002 
64.186 
1.4M4' 


19,820 
9,406 


Survey 
85,160 


Totsl.   60.101|268,278i  29,226 


25,160 


f  4 

I 


0uh.yd9 


Survey 


46,000 


Rock'woxic. 


Location  and  low-water  depth 
to  which  removed. 


46,000 


Tower  Rook ) 

Tower  Rock,  23  feet ) 

Corwtn  Rock,  23  feet 

Banel  Rock,  28  feet 

(KeUey'sLedi^e.     .     . —  \ 
)KeUey'B  Ledge,  23  feet. ..  j 

Kelley's  Ledge.  28  feet 

(  KeUey's  Ledge \ 

(^Wreck  of  Dolos 5 

Ledge  in  Narrows,  23  feet  . . 

C  KeUey's  Ledee ) 

I  State  and  PAlmyra,  23  feet  > 
C  Kolley's  Ledge ) 

<  Ledge  in  Narrows  ^ > 

1  Hingham  Harbor j 

(  Great  Brewster  Spit ) 

<  Nash's  Rock,  21  feet > 

(Kelley's  Ledge      ) 

C  Ledge  Hlddlo  Bar ) 

^Nash's  Rook > 

(  Kelley's  Ledge  } 

i  Upper  Middle  Bar ) 
Nash's  Rock,  20^  feet ....  > 
KoUey'B  Ledge > 

{ 


References. 


'68,68,70;  '69,421; 

'71,  834. 
'69,  59,  417,  440,  44L 
'70,  460-470. 

'71,  87,  08,  828,  9^. 

'72,02. 

'73, 102, 1085-1098. 

'74,  i,  111,  11,  818. 

'76,  i,  117,  ii,  407,  408. 

'76,  i,  168  «t  teq, 
'77, 173  et  i0q. 
'78, 207  et  teq. 
*7Bf  268  et  eeq. 


'75,11,  404  etMg. 
'76,  i,  168  ei  9«q. 


Hutory  of  opeialionfl  on  Boston  Harbor,  '71,  886;  '76,  i,  168. 
RffioltA  of  work  done,  '79^  269. 
Pkyrieal  Ctaanu^feristiefl* 

Of  Deer  Island,  '66,  ii,  30;  '67,  473;  of  Lovell's  Island,  '66.  ii,  32;  '67,  472:  of 
Great  Brewster  Island,  '66,  ii,  33;  of  Tower  Rock,  '68,  811;  of  Tower  and  Cor- 
win  Rocks,  '69,  422;  of  Barrel  Rock,  '70,  465;  of  Point  Allerton,  '71,  889;  of 
Boston  Harbor,  '71,  882;  islands  and  anchorages,  '71,  882;  destmctiou  of 
islands,  '71,  884;  extent  of  same,  '71,  886,  889;  '74,  ii,  320;  of  LovelPs  Island 
Shoals,  '73,  1089;  of  ''Narrows,"  '73,  1096;  of  Hingham  Harbor,  '75,  ii,  417, 
ti  seq,;  of  Man-of-war  Shoal,  '77,  183. 
PlftBS.    (See  also  Projects. ) 

For  Hingbam  ELarbor  improvement,  '75,  ii,  417,  419. 
Private  and  Corporate  'VForli. 

Sarveys  by  city  of  Boston.    ^See  finrveys.) 

Estimatesby harbor oommissionerB.    (See Estimates.) 
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BOSTOIf  HABBOB,  HIASS.— Contiiraed. 


I,  '6^  ii,  31.  I 

'  by  dredging,  sea-wiAllH 
ti's  Rock,  Nanx>-WB  BooU 


Projects.    (Compare  Estimates.) 
By  Lieut.  Col.  Thayer,  1849,  for  Great  Brewster  Island  sea-wall,  '66»  ii,  33. 
By  Col.  Graham,  1865,  for  repairs  of  Deer  Island  sea-walls 
By  Lieut.  Col.  Benham.  1866,  for  repairs,  '66,  ii,  31. 
By  Lieut.  Col.  Foster,  lor  improvement  of  Boston  Harbor 

and  removal  of  rocks,  '67,  474;  '70,  468. 
By  Lieut.  Col.  Thorn,  1873,  for  new  work,  removing  Nash' 

State  Rock,  and  wreck  of  Delos,  '73,  1091. 
By  Lieut.  Col.  Thorn,  1874,  for  sundry  rock- work,  '74,  ii.  318. 

By  Lient.  Col.  Thorn,  1875,  for  improving  Hinsham  Haroor,  '75,  ii,  410,418.  •! 

By  Lient.  Col.  Thorn,  1878,  for  Anchorage  Snoal,  Lower  Middle  Bar  and  MyrtUl 

River,  '78»  217.  ^ 

Surreys.  j 

1856.  Extensive  surveys  made  by  United  States  Coast  Survev  at  cost  of  city  of 

Boston  for  the  United  States  commission,  '71,  885;  made  by  the  harbor  oom- 

missioners  pf  Boston  during  several  years,  '67,  477.  ' 

1872.  Of  Narrows,  by  H.  F.  Bothfleld,  C.  E.,  '73,  1089.    Report,  '73,  1095. 

1873.  For  sunken  rocks,  '74,  i,  114,  ii,  316,  317,  319. 

1874.  Of  Hingham  Harbor.  '75,  ii,  410.    Report,  '75,  U,  417. 

1877.  Of  Man  of-war  Shoal.    Report,  '77,  ife. 

1878.  Of  Anchorage  Shoal  and  mouth  of  Mystic  River,  '78»  216. 
Sketches. 

Location  of  works,  '75,  ii,404;  sea-walls  at  Point  AUerton,  Gallop's  Islaiid,  and 
Long  Island,  '75,  ii,  406. 

[8.  O.  L.  P.] 


BBAaSOS  BIT£B»  TEX«--StJRVET  of. 
Commerce- 
Justification  of  improvement,  '75,  i,  936. 
Defense. 

Adaptability  as  a  na\al  station,  '79, 938. 
Recommendations  concerning,  by  Mi^.  Howell,  '79,  944,  945. 
finirineers. 
CniEF  OF  Engineers. 

Reports,  '75,  i,  80 ;  '78»  85 ;  '79,  111,  112. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1874  to  1879,  '75,  i,  79;  '78»  82;  '79,  111.    Reports,  '75,  L 
929,  937 ;  '79,  938. 

R.  B.  Talfor,  '75,  i,  929;  '79,  938.    Report,  '75.  i,  929. 

H.  C.  Ripley,  '79,  938.    Report,  '79,  939. 
Estimates.    (See  Projects.} 
Physical  Characteristics. 

Description  of,  '75,  i,  930,  931.  932,  933,  937,  940,  941,  943,  944. 
List  of  obstrnctions,  '75,  i,  930.  931,  934. 
Current  observations,  '75,  i,  932,  937 ;  '79,  942. 
Table  of  distances,  '75,  i,  933. 
Bridges  obstructing  navigation,  '75,  i,  936. 
'•Littoral  currents,^  '75,  i,  937,  940. 
Table  of  gauge  readings,  '79,  941. 
Plans. 
1872.  By  Captain  Howell,  for  converging  pile  jetties  at  the  month,  each  f  of  a  mile 

long,  400  feet  apart  at  the  head;  estimated  cost,  $286,484,  '75,  i,  938,  939,  941. 
1879.  By  Maj.  Howell,  for  a  harbor  of  refuge  and  naval  station^   '79,  944,  946. 

For  widening  and  deex>ening  of  channel ;  estimated  cost,  $12,052  to  $1,762,575, 

'79,  944,  945.    For  a  basin  1,000  feet  by  500  by  30  feet ;  estimated  cost,  $157,407 ; 

•79,  944,  945. 

Private  and  Corporate  "Work. 

1857-^58.  The  State  of  Texas  expended  $60,000  in  an  improvement  of  the  river  from 

mouth  to  Washington,  255  miles,  '75,  i,  934.    Improvement  insufficient,  '75,  i, 

935. 
Siurreys. 
1874.  Of  Brazos  River  below  Waco,  including  bar  at  its  month,  by  R.  B.  Talfor,  'TS^ 

i,  80.  929. 
1878.  Of  river  from  a  point  eight  miles  above  its  month  to  outer  bar,  by  H.  C.  R^ 

ley,  '78»  85;  '79,  111,  112.    Report,  '79,  939. 

BiAPB. 

Sketch  of  mouth,  '75,  i,  936. 


Biy£B8  AND  HABBOB8. 
BRAZOS  SANTIACMI  HABBOR,  TEX.— Impbovxment  of. 
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Apprapriiitlon. 

1878, 16,000,  '78,  111. 

Justification  of  improTement,  *71,  544.    Obstraotions  to  oommeroey  '79,  111. 
Statistics,  '71,  54<i,  547. 
€»Htnicts. 
1878.  With  New  Orleans  Wrecking  Company  for  removal  of  wreck,  '79, 920. 
Abstract  of  bids,  '79,  920. 
Abfltract  of  contract,  '79,  920. 

Chief  of  Engineers. 
Reports,  '70,  3-2,  62;  '71,  67;  '79,  111. 

£XGI2fEERS  US  CHARGE 

Captain  McClellan,  18^.     Seport  (extract),  '71,  545. 

Maj.  C.  W.  Howell,  1870  to .     Reports,  '71,  544;  '79,  919. 

Lieut.  H.'m.  Adams,  1871,  '71,  67.    Report,  '71,  544. 

H.  6.  Doaglaas,  1878.   Report,  '79, 920. 
Eitinates.    (8oe  Plans. ) 
Vfauuiclal  Statements. 

•79,  111,  921. 
Ih^rati^iis. 

166d.  Closing  of  Pass  of  Boca  Chica,  in  order  to  increase  amoont  of  water  flowioigp; 

thioagh  Brazos  Pass,  '71,  545. 
1878-79.  Wreck  of  bark  R^ne  des  Mers  removed  from  harbor,  '79,  920. 
Physical  Cbaracteristics. 

Ofoieral,  '71,  544,  545. 
Flaas. 

By  Lieut.  H.  M.  Adams,  for  constmction  of  a  Jetty,  the  foundation  to  be  constructed' 
by  covering  bottom  with  a  layer  of  gunny  sacks  filed  with  hydraulic  concrete. 
Above  the  foundation  the  Jetty  to  be  built  of  blocks  of  hydraulic  concrete. 
The  jetty  to  concentrate  the  whole  action  of  outward  current  upon  one  part  o£ 
the  bar.    Estimated  cost,  (775,000,  '71,  67,  545,  546. 
Fnjcct. 
By  Maj.  C.  W.  Howell,  for  removal  of  wreck,  '79,  919. 

1871.  By  Lieut.  H.  M.  Adams.    Report,  '71,  544. 


BBBTOnr  BAT,  MD.-- <3^  Leonardtown  Harbor.) 


BBIOO£POBT  HABBOB,  €OlVBr.~lMPR0VEMENT  of. 


Appropriations. 

1W6, 110.000, '66,  iii,  29;  '71,  788. 
\m,  10;000,  '66^  iii,  29. 

1871,  20,000,  '71,  86. 

1872,  40,000,  '72,  84. 

1873,  30.000, '73,  92.  _,       . 

y»t8  of  appropriations,  '76,1,227;  '77.  217;  'IB,  404;  '79,  350. 

Ctnoaerce. 
0b8trnctiottstocommerce,'66,  iii,  20,  iv,  199. 
Justification  of  improvement,  '71,  797. 


1874,  $20,000, '74,  i,  102. 

1875,  15.000,  '75,  i,  105. 

1876,  10,000,'76,  i,  5a. 

1878,  10,000,'78»53. 

1879.  10,000. '79,  59. 


Commercial  importance  of  Bridgeport,  Conn.,  '74,  ii,  267;  '79,  350. 
Statistics,  '69,  413,  416;  '71,  788,  798,  et  aeq.y  '72,  900 ;  '73,  1021 ;  '74,  ii,.266;  '7% 
ii,  259;  '76,  i,  227;  '77,  217;  '78»  404;  '79,  350,  '354. 


CMitracts. 


Year. 


UK 

ifia 

1S7I 


Contractors. 


Holmes  4k  Randall. 

&N.  Payne 

F.H.  Smith 

Gen 


Contract  for— 


Dredging 

do 

...do.... 


Work  done. 


Oubieyardt. 


27,649 
24,494 


Price. 


Cents. 


30 
23A 


References. 


'79,.  351. 

'79,  851. 

,'71,78& 
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BBIDGEPOBT  HiiBBOB,  COlVlf.--0<mtmaed. 
Gontracts—CSontinaed. 


Year. 


1871 
1872 
1872 
1873 
1874 

Its 
1877 

1878 


Contractors. 


C.C.Campbell 

D.V.Howell 

S.  F.  Shel  bourne 

H.  N.  &  A.  J.  Beardaley. 

E.R.Sewardt 

— do 

H.  N.  &.  A.  J.  Beardflley. 
Q.C.Fobes&Co 


Contractor  for— 


Riprapping 

do 

Dredging . . 

...  do 

...do 

...do 

...do 

...do 


Work  done. 


Oubkyardt. 


*28,058 
166, 751 
145,343 
100,204 
85,603 
85,027 


Price. 


Oentt. 


21* 
18 
144 
1^ 

^ 
10*14 


Beferenoes. 


'71,788. 
'72,  900. 
'72,000. 
'74,  il,  267. 
'75,  ii,  258. 

iwiM    if    oeA 


'75,  ii,  258. 
'75, 11,259: '76, 1,228. 
'77,217;  '78,406. 
>70.  35L 


'79,*  351.' 


*Glven  as  28,303  cubic  yards,  '74,  li,  266;  as  45,518  (5,813  +  11,902  +  28,303),  '79, 352. 
t  Contract  extended,  '75, 11,  258 ;  '76,  U,  228. 

Abstracts  of  bids,  '71,  787 ;   '72,  899 ;  '73, 1020 ;  '75,  ii,  258, 259 ;  •78»  404 ;  '79,  349. 
Bngilneers. 

Chief  of  Engineers.  • 

Report8'66,i,7,li,41,  iii,  19;  '68,  «8;  '69,58;  '70,31,76;  '71,  85;  '72,83;  '73, 
92;  '74.  i,  102;  '75,  i,  105;  '76.  i,  53;  '77,  47;  '78»  53;  '79,  59. 
Engineers  in  Charge. 
Capt.  W.  H.  Swift,  1838,  '71,  788. 
Capt.  George  Dutton,  1852,  '71,  789. 
Capt.  D.  C.  Houston,  1866  to  1870,  '66,  u,  41.    Reports,  '66,  iv,  199 ;  '68,  750;  '69, 

410,  412. 
Maj.  G.  K.  Warren,  1870  to  1875,  '70,  74.    Reports,  '70,  453;  '71,  786;  *72,  895; 
'73,  1019;  '74,  ii,  265. 

Maj.  J.  W.  Barlow,  1875  to .    Reports,  '75,  ii,  258 ;  '76,  i,  227 ;  '77,  217 ;  '78, 

404; '79,349. 
Assistants. 
Samuel  Simons,  1838,  '79.  351. 
George  Beckwith,  1866.    Report,  '66,  iv,  201. 
Capt.  A.  H.  Holgate,  1868.    Report,  '69,  413. 
W.  S.  Edwards,  lr'71  to  1872,  '71,  787;  '72,  896. 

W.  W.  Starr,  jr.,  1873  to  1876,  '73,  1021.    Reports,  '74,  ii,  266;  '75,  ii,  260;  '76,  i, 
228. 
fistimates.    (See  also  Projects.) 
By  Samuel  Simons,  1838,  for  dredging  through  outer  and  inner  bars,  $52,800,  '79t 

tlol. 
By  Msgor  Warren,  for  widening  channel  to  200  feet,  $72,000  in  addition  to  original 
estimate,  '71,  796.    For  a  breakwater,  in  detail,  from  $371,000  to  $567,000,  '71, 
794,«t  «eg. 
By  W.  W.  Starr,  jr.,  for  widening  channel  and  for  construction  of  a  jetty,  in  dotal!, 
$126,050,  '74,  ii,  26.^.  For  deepening  channel,  in  detail,  from$16,442.75  to  $147,673. 
'75,  ii,  260.    ModlEed  estimates  for  same,  $25,017.30  to  $45,757.90,  '76,  i,  228. 
Financial  Statements. 
•72,  84,  900;  '73,  92;  '74,  i,  102,  ii,  266;  '75,  i,  105,  ii,  260;  '76,  i,  53,  226;  '77,  47, 
218;  '78,  5;^,  405;  '79,  59,  354. 

Operations. 


Tear. 


1837 -'38 

1853-54 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1878-77 
1877-78 
1878-79 


Jetty 
extension. 


JAn^  ft. 


521 
859 


DrodglQg. 


Bemarks. 


Cubic  yds. 


27,049 

24,494 

28,058 

165,751 

128, 671 

118.936 


85,603 
85,027 


Channel  60  feet  wide  and  8  feet  deep 
dredged  across  oater  bar. 

'71,789;  '79,331. 
*72, 83. 806. 
»73, 92, 1020. 
»74,i,102,ii,265.2«8. 
'76,ii,l'68,2«0. 

Nooperationa"".!!!'.!I!.!Iii"!....-.!II!  !  '77,217. 

'78,404:  '79,353. 


One  wreck  removed . 


Reference. 


'70,453; '71.788; '79, 35L 


'79,59,349. 


History  of  operations,  '79,  350. 
K^hvfiical  Cyliairactd*istics« 
Tides  '66.  iii,  20,  iv,  199;  '69,  414,  415;  '79,  350.    Shoies  of  Long  Island  Sound 
described,  '71,  791;  '72,  h97. 


RIVERS  AND  HARBORS.  83 

RBIDOJBPORT  HARBOR,  COBTBT.— Oontinued. 

Plans. 

BrSamoel  Simons,  1838,  for  dredffing  channel  200  feet  wide  and  8  feet  deep  through 
outer  and  inner  bars,  '79,  351. 

By  Captain  Houston,  for  construction  of  a  breakwater,  '66,  iv,  201. 

By  Captain  Holgate,  for  the  construction  of  6  piers  of  loose  stone,  to  prevent  further 
growth  of  sand  spit,  '69,  415. 

By  Mjigor  Warren,  for  a  breakwater  1,200  yards  long,  11  feet  high,  6  feet  wide  on 
top,  the  body  of  breakwater  1o  be  of  solid  masonry  resting  upon  a  bed  formed 
by  large  blocks  of  stone  and  protected  by  riprap,  '71,  794. 

By  W.  W.  Starr,  jr. :  1st,  for  dredging  a  500  foot  channel  through  outer  bar,  600-foot 
channel  through  inner  bar,  500-foot  channel  between  inner  beacon  and  Nauga- 
tuck  pier,  and  20,000  cubic  yards  at  Flat  Iron ;  also  for  extension  of  jetty ;  2d, 
for  deepening  channels  to  12  or  15  feet,  with  a  width  of  100,  200,  or  300  feet ; 
3d,  see  Projects,  '74.  ii,  268;  '75,  ii,  260 ;  76,  i,  228. 
Projects. 

By  Captain  Swift,  1838,  for  dredging  a  channel  60  feet  wide  and  8  feet  deep  across 
outer  bar,  '71,  788. 

By  Captain  Ihitton,  1853,  for  dredging  a  channel  200  feet  wide  and  8  feet  deep,  at 
an  estimated  cost  originally  of  ^2,000,  subsequently  reduced  to  $14,000,  '71,  789. 

By  M^joer  Warren,  for  dredging  channel  100  feet  wide  and  14  feet  deep  through  outer 
and  inner  bars,  and  for  construction  of  a  sea-wall  to  consist  of  a  row  of  dolphins 
2,600  feet  long,  to  be  built  in  groups  of  5  piles  8  feet  apart:  also  for  the  con- 
struction of  a  orv  wall  of  split  granite  400  feet  long,  the  whole  at  an  estimated 
cost  of  $124,000,  '71,  86,  787,  791,  796;  '79,  352. 

By  Major  Barlow,  for  deepening  channel  to  12  feet  with  a  width  of  100  feet,  at  an 
estimated  cost  of  $16,442.75,  '75,  ii,  260.  For  widening  12-foot  channel  to  300 
feet,  at  an  estimated  cost  of  $25,200,  '78,  53,  404 ;  '79,  350. 

1837.  By  Lieutenant  Blake,  U.  S.  N.,  '66,  iv,  199;  '71,  788. 

1866-'67-'68.  By  George  Beckwith,  '69,  413.    Report,  '66,  iv,  201. 

im.  By  W.  S.  Edwajds,  '71,  787. 

1873-74,  By  W.  W.  Starr,  jr.,  '73,  1021;  '74,  ii,  267. 

1878.  Under  direction  of  Major  Barlow,  '79,  349. 

Kapa 

Map  of  the  harbor,  '79,  350. 


BRIDGIBrO   THi:  BTATIGABIii:  ITATBRS  OF   THE  VBriTED 

STATES. 

(See  also  Topical  Index;  heading  *^ Bridges.") 

fl^nenil  €on9lderattons« 

Object,  to  secure  interests  of  navigation,  '73,  559.    Number  of  bridges  cannot  be 
limited,  nor  their  details  controlled,  except  as  regards  needs  of  navigation,  '73, 
559.    Drawlmdges  vs,  high  bridges  discussed  by  Major  Warren,  '73,  560.    Gen- 
eral subjects  of  concession  to  railroads  discussed  by  Board  of  Engineers,  '73, 
574.    Bad  results  to  navigation  from  legislation,  such  as  that  authorizing  bridge 
at  Kansas  City,  discussed  by  Captain  Suter,  '69,  30G.    Discussion  of  the  greatest 
length  of  span  practicable,  by  Major  Warren,  '78,  1063,  1065.    Names  and  di- 
mensions of  the  largest  boats  on  the  Mississippi  River,  '78,  92i^    Discussion  on 
headway  required  under  bridges  on  the  Mississippi  River,  '78,  934.    Grades  and 
curvatures  upon  bridges  and  approaches,  '79,  149, 1461.    Major  Warren's  report 
on  bridging  the  Mississippi  River,  '78,  900  to  1125.    List  of  bridges  authorized 
on  the  Missouri  River  but  not  built,  '78, 1088.    List  of  bridge*  on  the  Ohio,  '78, 
1086,    List  of  bridges  on  the  Mississippi  River  from  Saint  Paul,  Minn.,  to  Saint 
Louis,  Mo.,  •78»  1028. 
Legislation. 
By  States  of  Wisconsin  and  Minnesota  authorizing  bridges  over  navigable  part  of 
Wisconsin,  Mississippi,  and  Minnesota  Rivers,  '73,  558.    No  authority  from 
Congress  for  three  bndges  over  the  Mississippi  at  Hastings  and  Saint  Paul,  '73, 
568.    Authority  of  Congress  required  before  War  Department  can  authorize  or 
forbid  the  construction  of  a  bridge,  '76,  ii,  298.     Passage  for  highways  to  be  a 
part  of  all  bridges  built  aft«r  act  of  Jnne  4,  1872,  '73,  565,  569;  not  so  consid- 
ered by  Attorney-General,  '73,  570.    Abstracts  of  debates  in  Congress  attending 
the  legalization  of  bridges  across  the  Mississippi  River,  '78,  1041.    Decisions  of 
United  States  Supreme  Court  relating  to  damnges,  '78, 1079.    Riprap  considered 
as  an  obstruction  to  navigation  on  the  Ohio,  H.  Doc.  41,  43d  Cong.,  2d  Sess. 
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BBIDGIHro  THi:   1VATICIABI.C  1¥ATER8  OF  THE   UIVITEI 

STATES— Oontinaed. 

Eieirislatioii — Continned. 

Amendment  of '^existing  laws,  proposed  by  Board  of  Engineers  for  constmctic 
of  bridffes  over  the  Omo,  '71,  454,  455.    Act  of  Congress  July  11, 1870,  ooi 
tuting  Soard  of  Engineers  for  examination  of  bridges  on  the  Ohio,  '71, 
Abstract  of  laws  for  bridging  the  Ohio,  Mississippi,  and  Missonri  RiTers,  " 
1088. 
Acts  of  Conorkss. 

Act  of  July  25,  1866,  partially  described,  *69,  309;  described,  '73,  555;  compi 
in  full  with  act  of  April  1,  1872,  '73,  561. 

Act  of  February  21,  1868,  described,  '73,  555. 

Act  of  April  1,  1872,  described,  '73,  555;  compared  in  fall  with  act  of  July  25,  It 
•73,  561. 

Act  of  June  4,  1H72,  '73,  563. 

Commerce. 

List  of  bridges,  and  of  bridges  authorized  over  the  Mississippi  River,  '73,  575. 
of  appropriations  for  riyers  and  harbors  in  Mississippi  Valley,  and  for  all  riv4 
and  harbors,  '73,  576.    AU  bridges  are  obstructions,  '74,  i,  585.  .  Right  of 
belongs  to  navigation,  and  draws  should  stand  open  when  not  in  use,  '74^^  i. 
Agriculture  the  only  industry  not  protected  by  the  government,  but  rather 

i'nred  by  the  overproduction  stimulated  by  the  homestead  land  policy ;  the  on] 
lelp  is  cheap  transportation,  '74,  i,  608.    General  requirements  of  western  li^^ 
navigation,  '78^  926.    Statement  of  losses  by  collision  with  the  piers  of  brii 
on  the  Ohio  River,  '71,  429.    Signals  at  draws,  plan  for,  '73,  583;  '78^  723  ;  o1 
jections  to,  '73,  585. 
Maps. 
Made  by  Major  Warren  of  surveys  for  bridges  over  the  Mississippi  River,  '72^ 
817 ;  •78»  1126. 

[ao.L,.p.] 


BRIDGE  (Railway,  draw)  at  Atchison,  KanSi^AcRoss  thb  Missouri 

River. 

Plans- 
Description  of  bridge  by  Major  Warren,  '78»  1087. 


BRIDGE  at  Beaver,  Pa«— Across  the  Ohio  River. 

Plans. 

Proposed  by  railroad  company,  '78,  894 ;  modification  of,  by  Board  of  Enginean, 

'78,  894. 
Board  of  Engineers. 
Convened  at  Pittsburgh,  Pa.,  Angast,  1877.    Recommendation  of  board, '78,  894. 
Report,  '78,  892.    Approved  by  Chief  of  Engineers  and  Secretary  of  War,  '78^ 
895, 89(5. 
(Colonel  Simpson,  Majors  Weitzel  and  Merrill.) 
Ciuef  of  Engineers. 

Reports,  '78,  110,891,895. 
Map. 
Of  location  of  bridge,  '78,  892. 


BBIDGB  (Railroad)  at  Bellalre.— Across  the  Ohio  River. 

Leg^islatlon. 

Bridge  authorized  by  act  of  Jnly  14,  1862,  '71,  408.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67 ;  '71,  61, 426. 

Plans. 

Description  of  bridge,  '71,  408. 
Board  of  Engineers. 
1870.  Recommend  no  change,  and  commend  the  excellent  manner  in  which  it  is 

constructed,  '71,  411.    Report,  '71,  408,425. 
(Mfgors  Warren,  Weitzel,  and  Morrill.) 
Commerce. 
Serious  accident  by  collision  with  piers,  '71,  403, 411.    Losses  by  coUisiou  with 
piers,  $60,500,  '71,  411,429. 
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BBnMIK  rron  Boston  to  £ast  Boston. 

liCffslation. 

Act  of  the  Commonwealth  of  MassachnBetts  incorporating  the  Maverick  Bridge 
Company,  '68,  624.    Passed  over  governor's  veto,  '68,  8;^.    Veto  meRsage,  '68, 
t£2l5.    Act  of  Massachusetts  legislature  authorizing  purchase  by  United  States 
of  navy-yard  site,  '68,  827. 
hans. 

By  Maverick  Bridge  Company,  '68,  821.  Report  of  Lieut.  Col.  J.  G.  Foster,  on 
plan,  '68,  821, 

Chief  of  Engineers. 
Report,  '68,  €9.    Objections  apparent,  '68,  820.    Senate  Committee  on  Commerce 
asked  views  of  Secretary  of  War  on  Senate  bill  566.    Views  of  Chief  of  Engi- 
neers, '68^  820. 
CoBinierce. 

Number  of  vessels  that  passed  bridges  across  Charles  and  Mystic  Rivers  in  1867, 
'68,  821.  Commercial  interests  involved,  '68,  822.  Discussion  by  Colonel  Fos- 
ter of  the  iignry  to  navigation  thereby,  '68,  821 ;  by  Governor  Bullock,  '68,  826. 
Effect  upon  the  interests  of  the  United  States  navy-yard  at  Charlestown,  '68, 
823,826. 


■BIDOE   (Railway,  draw)  at  BoonFille»  Rio.— Across  the  Missouri 

r  River. 

Ufrifllation. 

'^IMge  authorized  by  act  of  May  11,  1872,  '7B,  1091. 

Description  of  bridge  by  Mi^or  Warren,  *7B,  1087. 


BBIDOE  at  Brownville,  Nelir.— Across  thb  Missouri  River. 

Legislation. 

Bridge  authorized  by  act  of  June  4, 1872,  '78»  1002. 


INTEBNATIONAIi  BBIDGIS  at  Buflfalo,  BT.  T. 

lAfMatlon. 

idge  authorized  by  act  of  State  legislature  of  New  York  and  by  act  of  Congress, 
'71,  49, 219.    Legislation  suggested  by  Board  of  Engineers,  '71,  221. 

IBS. 

,  Described,  '71,  219. 
i  Board  of  Enginsbrs. 

Conyened  at  Buffalo  October  3,  1870,  submitted  preliminary  report,  and  ad- 
journed awaiting  information  from  bridge  company  and  New  lork  cani^  offi- 
cers, '71,  219.  !&convened  at  Washington  January  2b,  1871 ;  reported,  approv- 
ing location  and  plan,  with  certain  modifications.  Report,  '71,219.  Approved 
by  Secretary  of  War.  '71,  218. 
(Mjjon  Warren,  Merrill,  luid  Harwood.) 


BRIDGB  (Railway)  at  Bnrllngtony  loiva.— Across  the  Mississippi  River. 

iftlKlslation. 

radge  authorized  by  act  of  July  25, 1866,  '77,  824 ;  '78»  1003.    Various  acts  relat- 
mg  to  the  bridge,  '78»  1089. 
Flans. 
Duuensions  of  bridge,  '77,  824 ;  '78,  1003.    Description  of  plans  by  Major  Warren, 
'78^  1003.    Hign  bridge  would  be  very  expensive,  '78, 1006.    Changes  in  bridge 
propoeed  by  Major  Warren,  '78,  10(J6. 

BOABD  OF  EnQIXEERS. 

Convened  at  Saint  Louis,  Mo.,  July  17,  1876,  to  inquire  into  the  expediency  of 
placing  sheer-booms  on  the  upper  end  of  all  or  any  bridge  pier  on  the  Missis- 
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BBIDO£  (Railway)  at  Barlington,  lowa—CcKntmaed. 

Plans— Continued. 

sippi  River.    Acyonmed  to  await  the  completion  of  mapS|  '77,  821.     Recon- 
vened January  2H,  1877.    Recommend  a  sheer-boom  500  reet  in  leng;th  at  thia 
bridge.    Report,  '77,  819,  824. 
(Colonels  Macomb  and  Simpson,  Msgors  Warren,  Farquhar,  and  Suter,  and  Captiuxi 
Allen.) 
Chief  of  Engineers. 
Report  '77,  96.    Approves  recommendation  of  board,  '77,  817. 
Commerce. 
Influence  of  bridge  upon  navigation,  *7B,  1004. 
Maps. 
Diagram  of  piers,  '78, 1004.    Maps  of  locality  of  bridge,  Nos.  21  and  22,  '78»  1126u 


BRIDGE  at  Charlotte,  H.  F.—Acboss  the  Qenesee  Riykb. 

Leg^lslntion. 

Bridge  authorized  by  act  of  March  3,  1873,  '74,  i,  583. 
Plans. 
Submitted  by  Lake  Ontario  Shore  Railroad  Company,  referred  to  Board  of 

neers,  '74,  i,  583. 
Board  of  Engineers. 
Convened  at  Charlotte,  N.  Y.,  August  26,  1873,  approved  location  and  pliui,  with 
certain  modifications.    Report,  '74,  i,  584.    Approved  by  Chief  of  EngineeETBy 
except  regulations  for  government  of  operating  draw,  '74,  i,  583.    Approved  by 
Secretary  of  War,  '74,  i,  584. 
(Majors  Merrill,  Wilson,  and  Harwood.) 
Chief  of  Engineers. 
Reports,  '74,  i,  71,  583. 


BBIDGB  at  Cincinnatly  Ohio.— Across  the  Ohio  Riyxr. 

Leg^lslatiOD. 

Bridge  authorized  by  act  of  December  17,  1872,  '76,  ii,  299. 
Plans. 
Description  of  proposed  bridge,  '76,  ii,  302. 
Board  of  Engineers. 
Convened  at  Cincinnati,  Ohio,  August,  1874.    Disapproves  of  location  unleas 
width  of  channel  space  be  increased  to  500  feet,  '76,  ii,  290,  305.    Additional 
cost  of  span  175,000,  '76,  ii,  306.    Report,  '76,  ii,  300. 
(Colonel  Simpson,  Meters  Merrill  and  Snter.) 
Chief  of  Engineers. 
Reports,  76,  i,  92,  ii,  298, 306, 307.    Approves  modified  plan  as  proposed  by  bojutd, 
'76,  ii,  307.    Approved  by  the  Secretary  of  War,  '76,  ii,  308. 
Commerce. 
Method  of  towing,  '76»  ii,  303.    Coal  interests,  '76^  ii,  303,  304.    Chamber  of  Com- 
merce committee,  Report  of,  '76,  ii,  304. 


BRIDGE  (Railway)  at  Clintoiiy  Iowa.-~AcRoss  the  Mississippi  River. 

liegnislation. 

Bridge  authorized  by  act  of  February  27,  1867,  '78,  987.    Abstracta  of  debat«e  in 
Congress  relating  to  Clinton  bridge,  '78, 1051.    Yarious  acts  relating  to  bridge, 
'78,  1089, 1U93. 
Plaas. 

Description  of  bridge,  '77,  823 ;  '78,  988.  Alterations  recommended  by  Major  War- 
ren, •78»  989.  Proposed  location  for  a  high  bridge,  '78;  990.  Ms^or  Warren's 
report  on  bridge,  '78,  987. 

Board  of  Engineers. 
1870.  Recommend  the  constmotion  of  1,000  feet  of  sheer-booms.    Report,  '77,  819, 
825. 
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BRIDOB  (Bailway)  at  Clinton,  Iowa— Oontinaed. 

Plana — Continned. 

(Colonels  Macomb  and  Simpson,  Majors  Warren,  Snter,  and  Farqahar,  and  Captalii 
Allen.) 
Chief  of  engineers. 
Approves  recommendations  of  board,  '77,  96,  817. 
Conunerce. 

Inllnence  of  bridge  upon  navigation,  '78,  989. 
Physical  Characteristics. 
Description  of  river  and  valley  at  locality  of  bridge,  '78»  987. 
Maps. 
Diagram  of  pi^s,  '78»  985.    Maps  of  locality  of  bridge,  '78, 1126. 


BBIDO£  (Ponton)  at  Clinton,  lowa-^AcBOBS  the  Mississippi  Biybb. 

Legislation* 

Bridge  authorized  by  act  of  April  1,  1872,  and  June  6,  1874,  '75,  u,  682.    Varioiu 
acts  relating  to  the  bridge,  '78,  1093. 
Plans* 
By  bridge  company,  '75,  ii,  683.    Modified  by  Board  of  Engineers,  '75,  ii,  683. 

BOABD  OF  ENQINEBBS. 

Convened  at  Clinton,  Iowa,  October  8, 1874.    Becommendations  of,  '75,  ii,  683. 

BepoTt,  '75,  ii;  683. 
(Colonel  Macomt),  Majors  Weitzel  and  Farqnhar.) 
Chkf  OF  Enginebbb. 
Beports,  '75,  i,  121.    Approves  conclusions  of  Board  of  Engineers,  '75,  ii,  682. 
Approved  by  Secretary  of  War,  '75,  ii,  683. 


BRIDOB  (Suspension)  at  CoFington,  Kjr.— Acboss  the  Ohio  Biveb. 

Legislation. 

Fust  charter  granted  by  State  of  Kentucky  February,  1846 ;  confirmed  by  State  of 
Ohio  March,  1849;  amended  1856,  '71,  415.  Bridge  authorized  by  Congress 
February  17,  1865  '71,  415,  428;  '78,  1089. 

Plans* 

DfMcriptiou  of  plans,  '71,  414.    Cost  of  bridge,  |1,480,000,  '71,  419,  425. 

BOABD  OF  ENGINEEBS. 

1870.  Beeommend  no  changes,  '71,  416, 419.    Beport,  '71,  414, 454. 
(Migors  Warren,  Weitzel,  and  Merrill.) 


BRIDGE  at  Detroit,  Mich.^AcBoss  the  channel  between  Lakes  Hubon 

AND  Ebie. 

Plans. 

Of  bridges  described  and  discussed  by  Board  of  Engineers,  '74,  i,  600. 
By  bridge  company.    1.  Low  bridge  with  two  draws;  estimated  cost,  $2,457,550, 
'74,  i,  628.    2.  For  bridge  150  feet  above  ordinary  water  surface ;  estimated 
cost,  $8,947,000,  '74,  i,  628.    3.  For  winter  bridge  with  one  draw  and  two  mov- 
able spans  of  400  feet  each,  to  be  removed  during  the  season  of  navigation; 
estimated  cost,  |1,966,500,  '74,  i,  629. 
Board  of  Enoineebs. 
Convened  at  Detroit,  Mich.,  May  12,  1873,  and  heard  opinions  of  the  opposing 
interests.    Beconvened  November  14,  reported  against  a  draw-bridge  and  favor- 
ably to  high  bridge  or  tunnel.    Conclusions  of  the  board,  '74, 1,  603.    Beport, 
'74,  i,  587. 
(Majors  Warren,  Comstock,  Weitzel,  and  Merrill,  and  Captain  Liverniore.) 
Chief  of  Engineers. 
Report,  '74,  i,  71. 

Commerce. 

Water-way  fully  described,  '74,  i,  588.  Tables  of  tonnage  on  the  lakes  and  else- 
where, '74,  i,  590,  et^eq.;  '74,  i,  619.  Bailroad  ferry-crossings,  '74,  i,  594,  et 
Hq,;  '74,  i,  634.    High  and  low  bridges  discussed,  '74,  i,  630.    History  of  pro- 
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BRIDGE  at  Detroit,  HEicli.— Continaed. 

Commerce—Con  tinned. 

posed  timnol,  '74,  i,  598,008,619,631.  Rates  on  freight,  '74,  i,  599.  Freights, 
etc.,  Michigan  Central  Railroad  Company,  '74,  i,  600.  Statements  of  Tarioiis 
parties  for  and  against  proposed  bridge,  '74,  i,  613,620-6.31,  633-636.  Railroad 
interests  present^  by  James  F.  Joy,  president  Michigan  Central  Railroad  Com- 
pany, '74,  i,  604.  Memorial  to  Congress  for  double-track  railroad  from  Chicago 
to  New  York,  '74,  i,  610.  Memorial  to  legislature  of  Michigan  against  bridging 
Detroit  River,  '74,  i,  617.  Proposals  of  railroad  companies,  '74,  i,  630. 
Statistics,  '74,  i,  611. 


BRIDGE  (Ponton)  at  Diibiiaiie«  Ioi¥a.— Across  the  Mississippi  Rivsb. 

lieglslation. 

Bridge  authorized  by  act  of  March  3,  1875,  '76,  ii,  308, 309. 
Plans. 
Submitted  by  John  P.  Quigley,  '76,  ii,  309.    Description  of.  '76,  ii,  309.    Disciimed 

by  board,  '76,  ii,  309.    Report  of  Major  Warren,  '78,  986. 
Board  of  Enoinbsrs. 
Convened  at  Dubu(jue,  Iowa,  May  31, 1875.    The  board  consider  that  the  oon- 
stmction  of  the  bridge  on  proposed  site  would  be  very  injurious  to  navigation, 
'76,  ii,  311.     Report,  '76,  ii,  309.    Reconvened  October  15^  1875.    The  board 
consider  the  proposed  site  inadmissible  as  long  as  the  bar  m  front  of  the  citv 
exists,  '76,  ii,  313.    Report.  '76,  ii,  312.    Reconvened  March  15,  1876.     The 
board  approve  of  the  revised  plans  and  change  of  site  presented  by  the  bridge 
company,  '76,  ii,  309.    Report,  '76,  ii,  309.    Approved  by  Chief  of  Engineen 
and  Secretary  of  War,  '76,  ii,  308. 
(Colonel  Macomb  and  Majors  Farquhar  and  Snter.) 
Chief  of  Engineers. 
Reports,  '76,  i,  92,  ii,  308. 
Commerce. 
Would  be  seriously  obstructed  by  proposed  bridge,  '76,  ii,  311, 313. 


BRIDGE  (Railway)  at  Dabaqiief  Ioi¥a.— Across  tbe  Mississippi  Rivxe. 

Legislation. 

Bridge  authorized  by  act  of  July  25, 1866,  '78, 983.    Various  acts  relating  to  bridge^ 
'78,  1089, 1093. 

Description  of  bridee,  '77,  823 ;  '78,  984.    Proposed  location  of  high  bridge,  '78;  966. 
By  Major  Warren  for  extension  of  left  rest-pier  800  feet,  '78,  986. 
Board  of  Engineers. 
1876.  Recommend  a  sheer-boom  1,200  feet  in  length.    Report,  '77,  819, 823. 
(Colonels  Macomb  and  Simpson,  Migors  Warren,  Farquhar,  and  Suter,  and  Capt. 
Alien.) 
Chief  of  Engineers. 
Reports,  '77,  96.    Approves  recommendations  of  board,  '77,  817. 
Commerce. 

Influence  of  bridge  upon  navigation,  '78,  985. 
Phy^sical  Ciiaracteristics. 
Description  of  river  valley  at  locality  of  bridge,  '78,  983. 
Maps. 
Diagram  of  piers,  '78,  985.    Maps  of  locality  of  bi  Idge,  '78,  1126  (Nos.  15  and  16). 


BRIDGE  at  Evansvilie,  lad.— Across  the  Ohio  River. 

Board  of  Engineers. 
Convened  at  Evansville,  lud.,  November,  1877;  were  unable  to  reach  any  con- 
clusions for  want  of  high- water  surveys,  '78,  110;  *79,  149. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Reports,  '72,  440;  '78,  110;  '79,  149.    Recommends  modification  of  act  aathorii- 
ing  construction  of  bridges  across  the  Ohio  River,  '72,  440. 
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BBDKrli  at  Fort  MaMson,  Iowa«— Acboss  the  Mississippi  River. 

Legislation. 

mdgo  authorized  by  acts  of  April  1,  1S72,  and  May  17,  1372,  '78,  1091, 1092. 


BRIDOE  at  Fort  Snelllngy  Jlllnii*— Across  the  Mississippi  Riveb. 

FlaiM. 

For  constmction  of  a  firee  wagou-bridee,  with  atone  abutments  and  iron  super- 

structure,  '78,  111.    Approved  by  the  Secretary  of  War,  '78,  111. 
Chief  of  Engineers. 
Report,  '78l  111>    Approves  plans  submitted,  '78L  111. 


BRIDGE  at  Glasgow,  JHo.—Across  the  Missouri  River. 

LegMation. 

Bridge  authorized  by  act  of  March  3,  1871,  '78, 1091. 
Plans. 

XNmensions  of  proposed  bridge,  '78,  896.    Letter  from  William  S.  Smith  to  Secre- 
tary of  War,  transmitting  plans  and  drawings,  '78,  897. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  April  15, 1878.    The  board  approve  of  the  plan  and 

location  proposed  by  railroad  company.    Report,  '78,  897. 
(Colonel  Simpson,  Migor  Suter,  and  Captain  Allen.) 
Chief  of  Engineers. 
Report,  '78,  111.    Approves  conclusions  of  board,  '78^  897. 


BRIDGE  (Railroad)  acrom  the  Great  Blgolets,  I^a.  • 

Legislation. 

Committee  on  Commerce  (of  United  States  Senate)  requested,  May  5, 1870,  the  views 
of  Secreta^  of  War,  '70,  377. 
Flans. 

New  Orleans,  Mobile  and  Chattanooga  Railroad  Company's  plan  discussed,  '70,  379. 

Objections  to  the  bridge  stated  by  Mi^.  Reese,  '70,  379. 
By  Chief  of  Engineers,  '70,  378.    Suggestions  for  the  improvement  of  the  plan  iu 

interests  of  navigation,  '70,  380. 


BBIDOE  (Railway)  at  Hannibal,  no.— Across  the  Mississippi  River. 

Legislation. 

Bridge  authorized  by  act  of  July  25, 1866,  '77,  826;  '78,  1015,  1089. 
Plans. 
Dimensions  of  the  bridge.  '77,  826;  '78,  1016.    Report  of  M^jor  Warren  on  plans  of 

bridge,  '78,  1015.    Height  required  for  high  bridge,  '78,  1019. 
Board  of  Engineers. 
1876.  Recommend  the  placing  of  a  sheer-boom  1,200  feet  in  length  at  this  bridge. 

Report,  '77,819,826. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Capt. 
Allen.) 
CniEF  OF  Engineers. 
Approves  recommendations  of  board,  '77,  817. 

Commerce* 

Knmber  of  rafts  passing  the  bridge,  '77,  826.    Effect  of  bridge  upon  navigation, 
'78v  1017.    At  high- water  a  very  serious  obstruction  to  navigation,  '78,  1017. 
Physical  Characteristics. 
Description  of  the  river  and  valley  in  the  vicinity  of  the  bridge,  '78,  1015. 
Vafs. 
Of  locality  of  bridge,  '78^  1126  (No.  27). 
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BRIDGE  (Railway,  draw)  at  Hasttngs^  Rltaii*— Across  tub  MnwiMfFgi 

BlVER. 

liCgflslation. 

Bridge  authorized  by  act  of  the  legislature  of  Minnesota  February  7,  1867,  '78^  967. 
Plans. 
Description  of  bridge,  '78,  969.    Proposed  location  for  hieh  bridge,  '78^  970.     Of 
Major  Warren  tor,  extension  of  sheer-booms  and  the  placing  of  bridge  signals 
above  bend  in  river,  '78^  970. 
Commerce. 
Inflaence  of  bridge  upon  navigation,  '78,  969. 


BBIDOE  at  Hudson,  UTis.— Across  Lake  SAiifT  Croix. 

liOirislation. 

Bridge  authorized  by  act  of  May  15,  1872,  '78,  1091. 


BBIDOE  at  Kansas  City,  no.— Across  thb  Missouri  Rivsr.  . 

Leg^tslalton. 

Act  authorizing,  referred  to,  '69,  306.    Act  of  July  25, 1866,  partially  given,  '69,  309; 
•78,  1089. 
Plans. 
Description  of  proposed  bridge,  '69,  304;  '78,  1087.    Objections  to  location  arising 
from  the  difficulty  in  seeing  the  bridge  by  descending  boats,  '69,  306.    Report 
of  Capt.  Suter,  '69,  303, 304. 
Chief  of  Enginebrs. 
Report,  '69,  51.    Captain  Suter  ordered  to  report,  '69,  307. 


Complaints  against  the  bridge  as  an  obstacle  to  navigation,  '69,  307, 306. 
Physical  Cbaracteiistlcs. 

Ot  Missouri  River  at  Kansas  City,  '69,  304. 


BBIDOE  (Rail  and  highway)  at  Keokuk,  Ioi¥a*— Across  the  Mississdpfi 

River. 

lieirislatlon. 

Bridge  authorized  by  act  of  July  25,  1866,  '77,  825;  '78,  1006,  1089. 
Plans. 
Dimensions  of  bridge,  '  7 7,  825 ; ' 78, 1007.    Major  Warren's  report  on  plans  of  brid|^ 
'78,  1006.    Alterations  proposed  by  M^jor  Warren,  '78,  1009.    Proposed  location 
of  high  bridge,  '78,  1010. 
Board  of  Engineers. 
1876.  Recommend  the  placing  of  1,200  feet  of  sheer-booms  at  this  bridge.    Re- 
port, '77,  819,  825. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farquhar,  and  Suter,  and  Cap- 
tain Allen.) 
Chief  of  Engineers. 
Approves  recommendations  of  board,  '77,  96,  817. 
Commerce. 

Influence  ot  bridge  upon  navigation,  '78^  1008. 
Phjrslcal  Characteristics. 
Description  of  river  and  valley  at  locality  of  bridge,  '78, 1006. 


BBIDGE  (Railway)  at  Ija  Crosse,  ^W1s«^Agross  the  Mississippi  River. 

liCirislatlon. 

Acts  of  CoDgress  relating  to  bridge.  Act  of  July  25, 1866,  compared  in  full  with  act 
of  April  1,  1872,  '73,  561.  Act  of  February  21,  1868,  described,  '73,  555.  No 
bridge  built  under  this  act,  '78,  973.    Acts  of  April  1, 1872,  and  June  4, 1872, 
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BBIDOS  (Bailwat)  at  MjWt  Crosae^  Wis.— Contmned. 

l>ffi9latloii— Continued. 

described,  '73,  555.    Act  of  Jane  i,  1872,  in  full,  '73,  563.    Opinion  of  Attorney- 
General  regarding  reference  therein  to  highways, '  73,  570.    Yarions  acts  relating 
to  bridge  referred  to,  '78,  1069,  1091,  1093. 
Plus. 
Of  Saint  Paal  Bailroad  Company,  by  Mr.  J.  T.  Dodge,  filed  by  Hon.  A.  Mitchell, 
president  Milwankee  and  Saint  Panl  Railroad  Company,  for  a  bridge  at  Minne- 
sota Island,  two  miles  above  La  Crosse,  crossing  the  Mississippi  and  Black 
Rivers, '  73, 555.    Petition  of  mayor  of  La  Crosse  and  president  of  6oard  of  Trade, 
and  by  the  governor  of  Wisconsin,  protesting  against  this  location,  '73,  555. 
Letter  of  Hon.  J.  M.  Rusk  thereon,  requesting  a  board  of  engineers,  '73,  555. 
Remarks  by  Mi^or  Warren  on  this  plan  and  site,  '73,  557,  560.    Location  dis- 
approved by  Board  of  Engineers;  '73,  566. 
Plan  of  city  of  La  Crosse  for  a  bridge  in  the  city,  discussed  by  M%jor  Warren,  '73, 

558;  by  Board  of  Engineers,  '73,  566. 
Flan  of  Southern  Minnesota  Railroad  Company  for  a  bridge  at  '*  Travers  de  Sioux." 
two  miles  below  the  city  of  La  Crosse.    Remarks  on,  by  Major  Warren,  '73,  559 ; 
by  Board  of  Engineers,  '73,  567. 
Flan  of  Board  of  Engineers  for  a  bridge  at  foot  of  Mount  Vernon  street.  La  Crosse, 
described,  '73,  557.    Description  of  bridge, '77,  822.    Proposed  location  of  high 
bridge,  '78,  979.    Reports  of  M^jor  Warren,  '73,  554 ;  '77,  817,  822 ;  '78,  973. 
Board  of  Engineers. 
Convened  at  La  Crosse  Jnly^  1872,  condemn  all  the  sites  hitherto  proposed,  and 
select  a  site  at  foot  of  Mount  Vernon  street,  La  Crosse,  as  most  suitable  for 
highway  as  well  as  railway  purposes.    Report,  '73,  563,  et  seq,  • 
Beoonveued  September  25, 1872,  upon  decision  of  Attorney-General  (regarding  the 
highway  reference  in  act  of  June  4,  1872^  '73,  565);  board  adhere  to  their  origi- 
nal decision,  which  is  approved  by  Chief  of  Engineers  and  Secretary  of  War, 
'73,  572.    Report,  '73,  572. 
Convened  at  La  Crosse,  Wis.,  January  15,  1875.    Recommendations  of,  '78,  721, 

722,  7*23.    Report,  '78,  721. 
(Colonel  Macomb  and  Majors  Weitzel  and  Merrill.) 

1876.  Recommend  the  placing  of  1,000  feet  of  sheer-boom  above  abutment.    Re- 
port, '77,  819,  822. 
(Colonels  Macomb  and  Simpson,  Minors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chixf  of  Engineers. 
Reports,  '73,  63 )  transmits  papers  and  copies  of  acts  to  Major  Warren  for  report, 
'73^  553.    Report  on  sheer-booms  for  bridge  piers  of  Mississippi  River,  '77.  96, 
817. 
C#Bunerce. 
Bailroad  and  city  interests  described  and  discussed,  '73,  564,574.    Growth  of  Mil- 
wankee and  Saint  Panl  Railroad  and  of  State  of  Wisconsin,  '73,  576.    Influenee 
of  bridge  on  navigation,  '78,  972. 
Pli78lcal  Cbaracteiislics. 
Ot  La  Crosse  and  region  surrounding,  '73,  556,  564.    Crossings  of  river  described, 

'73.556;  '78,974. 
Maps. 
Of  locality  of  bridge,  '78,  1126  (Nos.  11  and  12).    Diagram  of  piers,  '78,  977. 


BBIDGE  (Railway)  at  lieaven^rorthy  Kans.— Across  the  Missouri 

River. 

Plaas. 

Description  of  bridge  by  M^or  Warren,  '78,  1087. 


BRIDGE  at  Ijexlnfftony  Iflo.— Across  the  Missouri  River. 
Leirtelatloo. 

Budge  authorized  by  act  of  July*  25,  1866,  and  March  3,  1873,  '78,  1093. 
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BRIDOfi  at  Little  Bock,  Ark.—AcROSS  thb  Arkanbas  Biver. 

Plans. 

Sobmitted  by  Little  Rock  Bridge  Company  m  compliance  with  act  of  May  31,  1872, 
approved  by  Chief  of  Engineers  and  Secretary  of  War  February  15,  1873,  '73^ 
591,  592. 


BRIDGE  at  liOuislanay  ]fIo.— Across  the  Mississippi  Ritb^ 

liegislation. 

Acts  of  Conjj^ress  anthorizing  bridge,  March  3, 1871,  '77p  8*26.    Acts  modifying  same, 
of  April  1,  1872,  and  June  4,  1872,  '77,  826;  '78,  1018.    Acjbs  referred  to,  '78^ 
1090. 
Plans. 
By  £.  L.  Corthell,  chief  engineer  of  Louisiana  and  Missouri  Biver  Railroad  Com- 
pany, submitted  to  Secretary  of  War,  '73,  578.    Objections  to  same  by  Board  of 
Engineers,  '73,  579.    Royised  by  Mr.  Corthell,  and  approved  by  Chief  of  Engi- 
neers and  Secretary  of  War,  '73,  584.    Description  of  the  bridge,  '77,  826;  '78^ 
1019.    Accessory  worses,  '78,  1021.    Proposed  alterations,  '78,  1022.    Proposed 
location  of  high  bridge,  '78,  1024.    Report  of  Migor  Warren,  '77,  817 ;  '78,  1018. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  June  21.  1873;  reported  in  favor  of  site  selected, 
bnt  with  modifications  of  plan,  and  additions  costing  |81,800.    Report,  '73,  578. 
Approved  by  Chief  of  Engineers,  '73,  577. 
(Colonel  Simx)son  and  Majors  Weitzel,  Merril.  and  Suter.) 

1876.  Recommend  that  the  crib- work  or  bulknead  above  the  rest  pier  be  extended 
up  stream  500  feet,  and  a  fixed  boom  from  its  upper  end  820  feet.    Report,  '77, 
821. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farqnhar,  and  Sater,  and  Captain 

Allen.) 
Approved  by  Chief  of  Engineers,  '77,  817. 
Chief  of  Engineers. 
Report,  '77,  817. 

Commerce. 

Commercial  and  railroad  interests  described  and  discussed  by  Board  of  Ensineeny 
'73,  579.    Number  of  rafts  passing  the  bridge,  '77,  820.    Influence  of  btidge 
upon  navigation,  '78,  1921. 
Physical  Characteristics. 
Description  of  river  and  valley  at  the  locality  of  bridge,  '78,  1019. 
Maps. 
Of  locaUty  of  bridge,  '78,  1126  (Nos.  28  and  29).    Diagram  of  piers,  '78^  1020. 


BRIDGE  at  Louisville,  ]£y.— Across  the  Ohio  Rivbr. 

Legislation. 

Bridge  authorized  by  act  of  July  14,  1862,  and  February  17, 1865,  '71,  419,  428;  '78^ 
1089.    Act  of  July  11, 1870,  constituting  Board  of  Engineers,  '70, 67 ;  '71,  61, 426. 
Plans. 
Description  of  bridge,  '71,  419.    Cost  of  bridge,  $1,615,120,  '71,  421,  425. 
Board  of  Enoineeks. 
On  Ohio  River  bridges,  consider  this  a  first-class  structure  in  aU  respects,  '71, 
421.    Recommend  no  changes  of  location  or  plan, ' 71, 421.    Report,  ' 71, 119, 454 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Commerce. 
Losses  by  collision  with  piers  of  bridges,  $26,704,  '71,  421,  429. 


BRIDGE  at  Jluscatinet  Iowa«~AcROSs  the  Mississippi  River. 
Legislation. 

Bridge  authorized  by  act  of  AprU  1, 1872,  '78,  1091. 


RIVEB8  AKD  HABBORS.  98 

BBIIME  mt  If elMnMka  Oity,  Bfebr,— AcROsa  hob  MusonRi  Bitbb. 

Legislation. 

mdgp  aathorized  by  act  of  June  4,  1872,  '73,  586.    Varions  acta  relatinff  to  the 
bridge,  '7B,  1090,  1094. 
Plaas. 

Submitted  to  Secretary  of  War  by  Nebraska  City  Bridge  Company  December  5, 1872. 
Briefly  described  by  Chief  of  Engineers,  '73,  586. 

BaiBD  OF  Enoinkbbs. 
Convened  at  Nebraska  City,  Jannary  20,  1873,  approved  site  and  plan  with  slight 
modifications.    Report,  '73,  588.    Concurred  in  by  Chief  of  Engineers,  and  ap- 
proved by  the  Secretary  of  War,  '73,  587. 

(Colonel  Simpson  and  Minors  Weitzel  and  Suter.) 


Balling  interests  are  insignificant  on  the  Missouri  River,  '73,  589.    Railroad  inter- 
ests, '73,  591. 


BRIDOE  at  Newport*  ]£y.— Across  the  Ohio  River. 

LegMation. 

Bridge  aathorized  by  acts  of  July  14,  1862.  March  3.  1869,  and  March  3,  1871,  '71, 
aiy  414,  427,  431,  435,  455;  '78,  1086.    Act  of  July  11.  1870,  constituting  Board 
of  EngineeTs,  '70,  67;  '71,  61,  426.   Actsrelating  to  bridge  referred  to,  '78,  1090. 
Flans. 
Of  Board  of  Engineers  for  increasing  height  of  bridge  28^  feet  and  removal  of  draw- 
span,  '71,  452.    Description  of  present  bridge,  '71,  440. 
Board  of  Engineers. 
Constituted  bv  act  of  July  11,  1870,  '70,  67 :  '71,  61,  426.    Discussion  of  the  vari- 
ous acts  relating  to  the  Newi>ort  and  Cincinnati  bridge  '71,  431,  432,  435. 
Board  consider  that  the  bridge  as  now  beine  constructed  is  a  serious  obstruc- 
tion to  navigation,  '71,  431,  447.    Estimated  cost  of  bridge  as  now  being  con- 
structed, '71,  433,  452,  454.    Proposed  modifications,  '71,  452.     Estimated  cost, 
|2dy,605,  '71,  452,  453.    Modified  plan  of  bridge,  approved  by  Secretary  of  War, 
'71,  61. 
(Migors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Reports,  '71,  61. 

CoBunerce. 

Losses  by  collision  with  piers  of  bridge,  '71,  414,  429.  Bridge  as  now  being  con- 
structed a  serious  obstruction  to  navigation,  '71,  431,  447.  Commerce  greatly 
increasing,  '71,  434,  448. 

Statistics,  '71,  449,  451. 


BRIDGE  (Railway)  at  Omaliay  Nebr. — Across  the  Missouri  River. 

tegislatlon. 

Bridge  authorized  by  act  of  February  24,  1871,  under  provisions  of  act  of  July  25, 
IS&i,  '78,  1090. 

Plans. 

Description  of  bridge  by  Major  Warren,  '78,  1087. 


BRIDGE  (Proposed)  at  Paducah,  Ky.— Across  the  Ohio  River. 

Legislation. 

Bridge  authorized  by  act  of  April  7,  1H69,  '71,  424,  428.    Various  acts  relating  to 

bridge  referred  to,  '78,  1090,  1092. 
Board  of  Enouteers. 
On  Ohio  River  bridges,  recommend  that  the  joint  resolution  of  April  7,  1869.  be 
repealed,  and  that  a  general  act  be  passed  to  regulate  the  construction  of  all 
future  bridges  over  the  Ohio  River,  '71,  424.    Copy  of  proposed  act,  '71,  455. 
If  built  under  act  proposed  the  bridge  will  not  be  ii^urious  to  navigation,  '71, 
424.    Report,  '71,  424,  454. 
(M^on  Warren,  Weitzel,  and  Merrill.) 
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BBIDOE  at  Parkersbmvy  ^W.  Ta.—AOROBS  the  Ohio  River. 
lievfslatloD. 

Bridge  authorized  by  act  of  Jnly  14, 1862,  '71,  411.    Act  of  July  11,  1871,  constitnt- 
ing  Board  of  EngineerB,  '71,  61,  426. 
Plans. 
Description  of  bridge,  '71,  411.    Cost  of  bridge,  {17223,550,  '71,  414. 
Board  of  Engineers. 
On  Ohio  Kiver  bridges,  recommend  no  change  in  this  bridge,  '71,  414.    Reporiy 

'71,411,454. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Eecommends  that  the  payment  of  increased  cost  cansed  by  change  of  plan  be  pro- 
vided for  by  the  United  States  in  the  same  manner  as  for  the  Newport  and  Cin- 
cinnati bridge,  '72,  441,  442. 

Commerce. 

Losses  by  collision  with  ^iers  of  bridge,  (45,900, '71, 414, 429.  Thirty  thousand  dol- 
lars raised  by  subscription.  '71,  412,  430.  List  of  subscribers.  '71,  430.  Peti- 
tion to  Congress  to  be  reimbursed  to  the  amount  expended,  '72,  442, 


BRIDOE  at  Philadelphia,  Pa.— Across  thb  Schutueill  Riykb. 

lie^slatlon. 

Bridge  authorized  by  Congress,  H.  Doc.  62,  43d  Cong.,  Ist  Seas. 
Commerce. 
Large  and  increasing.    Bridge  a  serious  obstruction  to  navigation,  H.  Doc.,  62,  43d 
Cong.,  1st  Sess. 


BRIDGE  het^reen  Philadelphia  and  Camden.— Across  the  Dbla- 

WARB  River. 

lie^lsiation. 

Bridge  authorized  by  act  of  April  6,  1870;  requirements  of  act,  '71,  61. 
Plans. 
Of  Philadelphia  and  Camden  Bridge  Company  described,  '71,  110.    Comments  of 

board,  '71,  111,  710,  718.    Approved  by  Secretary  of  War,  '71,  718. 
Board  of  Engineers. 
Convened  at  Philaclelphia  May  10,  1870.    Proceedings,  '71,  709.    Reconvened  Oo- 
tober  15,  1870.    Report,  '71,  710, 713,  Vl8.    Reconvened  at  Philadelphia  Decem- 
ber 7,  1670,  and  April  29,  1871,  '71,  713,  718. 
(Lieutenant-Colonels  Woodruff  and  Kurtz,  and  Captain  King.) 
Chief  of  Engineers. 
Report,  '71,  81,  717. 


BRIDGE  at  Plttsburfih,  Pa.— Across  the  Allbghbnt  River. 

lie8[lslatlon. 

Bridge  authorized  by  State  of  Pennsylvania,  '75,  ii,  685. 
Plans. 
Major  Merrill  reports  the  bridge  a  serious  aud  unnecessary  obstruction  to  naviga- 
tion, '75,  li,  687,  688.    Recommends  building  a  draw-span,  '75,  ii,  667,  Sd. 
Plan  of  bridge  described,  '75,  ii,  686.    Report,  '75,  ii,  685. 
Chief  of  Engineers. 
Report,  '75.  ii,  121.    Approves  report  of  M%jor  Merrill,  '75,  ii,  684. 
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BBDOE  mt  PorClan^  Oregoo«->AcROB8  thb  Willambttis  Riveb. 

LegMatioii. 

Mdge  aathorized  by  act  of  Febraary  2,  1870/'73,  582. 
Plans. 
Described,  '73,  584.    Submitted  by  city  of  Portland,  Oregon,  referred  to  Board  of 
Engineers,  '73,  592. 

BOABD  OF  ENOINEEBS. 

Convened  at  Portland,  Oregon,  in  November,  1872,  and  reported  in  favor  of  the 
plan,  with  certain  roqnirements  of  location.  Report,  '73,  593.  Approved  by 
Chief  of  Engineers  and  Secretary  of  War,  January  2, 1873,  '73,  593. 

(Lieutenant-Colonel  Alexander,  Majors  Stewart,  Mendell,  and  Robert,  and  Lieu- 
tenant Weeden.) 


BBIDOES  across  Potomac  River.— (See  reports  of  Engineers  in  Charge 

OF  Public  Grounds  at  Washington.) 


BBIDOE  (Ponton  railway)  at  Prairie  Da  Cliien,  Uris*— Across  the  Mis- 
sissippi. 

Levisiation. 

Bridge  authorized  by  act  of  July  25,  1866,  '78,  ddO.    Legalized  by  act  of  June  6, 
1874,  '77,  823.    Various  acta  relating  to  bridge,  '78,  1089,  1093. 
Flstts* 
Dewription  of  bridge,  '74,  i,  681 ;  '77,  823 ;  '78, 981.    Reports  of  Col.  J.  N.  Macomb 
and  Assistant  E.  F.  Hoffman,  '74,  i,  681.    Plan  of  present  bridge  designed  by 
John  Lawler.  '78,  983.    PLan  discussed  by  Major  Warren,  '78,  983.    Imposed 
location  of  high  bridge,  '78,  983. 
Board  of  Engineebs. 
1876.  Do  not  consider  sheer-booms  necessary,  '77,  819,  823. 

(ColonelB  Macomb  and  Simpson,  M^ors  Warren,  Farquhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Engineebs. 
Report,  '74,  i,  71.    Approves  recommendations  of  board,  '77,  96,  817. 
Csmmerce. 

InflaeQce  of  bridge  on  navigation,  '78,  983. 
Physical  Ciiaracterisacs. 
Deocription  of  river  in  vicinity  of  the  bridge,  '78,  980. 
Maps 

Of  locality  of  bridge,  '78,  1126  (Nos.  13  and  14.) 


BRIDGE  (Railway)  at  Quincy,  III.— Acboss  the  Mississippi  River. 

Legislatioo. 

Bndge  authorized  by  act  of  July  25,  1866,  '78, 1010.    Various  acts  relating  to  bridge 
referred  to,  '78,  1089,  1091. 
Flans. 
Dimenaions  of  bridge,  '77,  825;  '78,  1011.    Report  of  Mjvjor  Warren,  '78,  1010.    Al- 
terations necessary,  '78,  1014.    Proposed  locationof  high  bridge,  '7fi^  1015.    In- 
compatibilities of  the  law  for  building  draw-bridges,  '78,  1014. 
BoAHD  OF  Engineebs. 
IdTd  Recommend  a  fixed  sheer-boom  1,000  feet  in  lensth.    Report,  '77,  819,  825. 
(Colonels  Macomb  and  Simpson,  Majors  Warren,  Farqunar,  and  buter,  and  Captain 
Allen.) 
Chief  of  Engineebs. 
Approves  the  recommendation  of  board,  '77,  96,  817. 
C^mnerce. 

Influence  of  bridge  upon  navigation,  '78,  1012. 
Fkytical  Ciiaracterislics. 
Description  ol  the  river  and  valley  at  location  of  bridge,  '78,  1010. 
Maps. 
Of  location  of  bridge,  '78,  1126  (Nos.  25  and  26.)    Diagram  of  piers,  '78,  1011. 
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BBIDG£  at  Red  Winfft  minn.^AcRosa  thb  Uvaesaesm  Bivsii. 

IjeirlslatioD. 

Bridge  authorized  by  act  of  July  25, 1866,  and  Jane  10, 1872,  '78, 1092. 


BRIDGE  at  Rock.  Island,  111.— Across  the  Mississippi  River. — (See  Rock 

Island  Bridge.) 


BRIDGE  (R^LWAT)  at  Saint  Charles,  ]IIo«—> Across  the  Missoubi  RmcR. 

Plans. 

Description  of  the  bridge  by  Major  Warren,  '78,  1087,    Cost  of,  tl>797,186.19,  '78; 
10tt7. 


BRIDGE  between  Saint  Clair  and  Carondelet,  Iflo.— Across  the 

Mississippi  River. 

Legislation. 

Bridge  authorized  by  act  of  March  3,  1873,  '75,  ii,  678,    Various  acts  relating  to  tlie 
bridge/referred  to,  '78,  1070,  1093. 
Plans. 
Description  of  plans, '75,  ii,  678. 
Board  of  Engineers. 
Convened  at  Saint  Louis,  Mo.,  August  3,  1874.    Recommend.  1.  The  acoeptance 
of  8it«  No.  2,  on  certain  conditions.    2.  The  prohibition  or  an  arched  bridge. 
3.  Reduction  of  channel  openings  to  450  feet.    4.  Construction  of  a  draw,  '75^ 
ii,  681.    Comparison  with  other  oridges,  '75,  ii,  680.    Report,  '75,  ii,  678.    Ap* 
proved  by  Secretary  of  War,  '75,  ii,  677. 
(Colonel  Simpson  and  M^ors  Merrill  and  Suter.) 
Chief  of  Engineers. 
Report,  '75,  i,  121.    Approves  report  of  board,  '75,  ii,  677. 
Commerce. 
Navigation  of  the  Ohio  compared  with  the  Mississippi  River,  '75,  ii,  680. 


BRIDGE  (Railway)  at   Saint  Joseph,  Mich.— Across  the  harbor  or 

Saint  Joseph. 

Plans. 

Description  of  bridge,  '76,  ii,  316. 
Board  of  Engineers. 
Convened  at  Saint  Joseph,  Mich.,  June  10, 1875.    Board  recommend  modifications 

of  this  bridge,  '76,  ii,  317. 
(Majors  Houston,  Gillespie,  and  Mansfield.) 
Commerce. 
'The  bridge  a  serious  obstruction  to  navigation,  '76,  ii,  317. 


BRIDGE  (Rail  and  highway)  at  Saint  Josepli.  IHo.—Across  the  Mis- 
souri River. 

liCgislation. 

Bridge  authorized  by  acts  of  July  20,  1868 ;  July  14,  1870,  and  March  5,  1872,  '78 
lOrtO,  1090,  1091. 
Plans. 
Description  of  bridge  by  Mi^jor  Warren,  '78,  1087. 
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BRIDOS  at  Saint  IiOais»  mo.— Acboss  the  Mississippi  Bivkr. 

Lestolation. 

Bndge  authorized  by  act  of  July  20,  1868,  '74,  i,  637.  643.    Yarious  acta  relating 
to  the  bridge  referred  to,  '78,  1089,  1090,  1091,  1093. 
Plans. 

Plan  and  estimate  of  James  B.  Eads,  '78,  1060.  Description  of  bridge,  '78,  1025. 
Beview  of  Mr.  Eads's  estimates,  '78,  1028.  Beport  of  M^or  Warren  upon 
bridge,  '78,  1024.  Description  of  proposed  modifications  of  plans,  by  Board  of 
Enginceis,  '74,  i.  660.  History  of  bridge,  '78,  105.5.  Designs  of  bridges  pro- 
posed by  Mr.  Jonn  A.  Boebling,  C.  £.,  '78,  1078.  Sources  of  information  con- 
cerning bridge,  '78,  1078. 

BoABD  OF  Engineers. 
Convened  at  Saint  Louis,  Mo.,  September  2,  1873.  Consider  the  bridge  as  now 
bein^  constracted  will  prove  a  very  serious  obstruction  to  navigation,  '74,  i,  641. 
Modification  proposed,  '74,  i,  641.  Beport,  '74,  i,  638.  Beconvened  at  Saint 
Louis,  January  14,  1874.  Becommend  the  construction  of  a  canal  behind  the 
east  pier,  with  a  draw,  at  an  estimated  cost  of  (1,172,436,  '74,  i,  650.  Beview 
of  firat  report  of  board  by  James  B.  Eads,  '74,  i,  665.  Beply  of  board  to  Mr. 
Eads's  review,  '74,  i,  653.  ''The  substance  of  Mr.  Eads's  reply  is  that  the  ma- 
jority of  river  steamboats  must  be  rebuilt  to  conform  to  his  bridge,''  '74,  i,  66*2. 
Statements  of  various  persons  relating  to  report  of  Board  of  Engineers,  '74,  i, 
664,  670,  671,  673,  674.  Personal  statement  of  Col.  J.  H.  Simpson  in  reply  to 
Mr.  Eads,  '74,  i.  675.  Of  Maj.  G.  K.  Warren,  '74,  i,  678.  Keports  of  board 
referred  to,  '78,  1077.  Secretary  of  War  approves  report  of  board,  '74,  i,  638. 
(Colonel  Simpson  and  Minors  Warren,  Weitzel,  Merrill,  and  Snter.) 

Chief  of  Engineers. 
Report,  '74,  i,  71,  &iid.    Approves  report  of  Board  of  Engineers,  '74,  i,  637. 
C^amerce. 

The  bridge  a  very  serious  obstruction  to  navigation,  '74,  i,  641.  Names  and  dimen- 
sions of  boats  which  pass  this  bridge,  '74,  i,  646u  Height  of  steamboat  chim- 
neys, '74^  i,  654.  Compared  with  seagoing  vessels,  '74,  i,  656,  657.  Importance 
of  completion  of  the  bridge,  '74,  671. 

Pkydcal  Characteristics. 

Description  of  the  river  and  valley  at  locality  of  bridge.  '78,  1024.  High- water 
records,  '74^  i,  644,  645,  646.,  Duration  of  each  stage,  '74,  i,  648. 


BRIDGE  (Highway)  at  Saint  Paul.— Across  the  Mississippi  River. 

Fkuis* 

Description  of  bridge,  '78,  965.    Major  Warren's  report  on  plan  of  bridge,  '78,  965.. 
C^amerce. 
Influence  of  bridge  upon  navigation,  '78,  967.    Formerly  a  toll-bridge,  '78,  967. 
Maps. 
Of  locality  of  bridge,  '78,  1126  (No.  6).    Diagram  of  piers,  '78,  966. 


BBIHOE    (Railway)   at   Saint   Paui,   Minn.— Across  the  Mississippi 

River. 

Legislation. 

Bridge  authorized  by  act  of  the  legislature  of  Minnesota  February  20, 1855,  '78,  963. 
Plans. 
Description  of  bridge,  '78,  963.    Proposed  location  of  high  bridge,  '78,  963.    Major 
Warren  recommends  that  the  bridge  company  be  compelled  to  improve  the  river 
above  the  bridge,  '78,  965.    Report,  '78,  964. 
Commerce. 
Inflnence  of  bridge  upon  navigation,  '78,  965.    Bridge  opened  for  travel  in  1869. 
'78,  9(3.    Damages  by  collision  with  piers,  decisions  of  the  United  States  Su- 
premo Court  '78,  1019. 
Phyi^al  Ciiaracteristics. 
Description  of  river  near  location  of  bridge,  '78^  963. 
Maps. 

Of  location  of  bridge,  '78,  1126  (No.  5.) 
7  BN  - 
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BRIDOS  at  Sioux  City,  lowa.—AcBoss  thb  Hifisouiti  Rivieb. 

I^eirislatioii. 

Bridge  authorized  by  act  of  August  15,  1876,  '78,  1094. 


BRIDGE  at  Stenbenville^  Oliio.— -Across  the  Ohio  River. 

liegislatioa. 

Bridge  authorized  by  act  of  July  14,  1862,  '71,  426.    Act  of  July  11,  1870,  consti- 
tuting a  Board  of  Engineers,  '70,  67 ;  '71,  61,  426 ;  '78.  1088.  * 
Plans. 
Of  Major  Warren  for  increasing  channel  span  to  500  feet  in  width,  '68,  50,  316. 

Draft  of  laws  required,  68,  50,  316.    Report  of  Major  Warren,  '68»  316,  380. 
Board  of  Ekoikbers. 
On  Ohio  River  bridges  consider  the  Sticubenvillc  bridge  the  most  obstructive  on 
the  river,  '71,  403.    Recommend  that  the  channel  span  be  widened  to  424  feet, 
at  an  estimated  cost  of  $200,414,  '71,  403,  404.    Method  of  making  the  changes, 
'71,  404.    Total  cost  of  present  bridge,  $1,000,000,  '71,  425. 
(Mt^jors  Warren,  Weitzel,  and  Merrill.) 
Chief  of  Engineers. 
Report,  '68,  50. 
Commerce. 
Bridge  a  serious  obstruction  to  navigation,  '71,  402,  403.    Losses  by  colliaion  -with 
the  piers,  '71,  403,  429.    Bad  location  of  the  bridge,  '68,  50,  316.    Channel  con- 
tracted by  riprap,  '68,  381. 


BRIDOE  at  Stillwater,  IVIinn.— Across  the  Saint  Croix  River. 

liegislation. 

Bridge  authorized  by  the  State  of  Minnesota,  '76,  ii,  315. 

Plans. 

Description  of  bridge,  '76,  ii,  315.    Mi^or  Farquhar  recommends  that  the  bridge  be 
raised  2  feet,  otherwise  he  approves  tho  plan  and  location.     Report,  '76^  ii, 
315.    Approved  by  the  Secretary  of  War,  '76,  ii,  314. 
Chief  of  Engineers. 
Reports,  '76,  ii,  92.    Approves  recommendations  of  Major  Farquhar,  '76,  ii,  313. 
Commerce. 
Bridge  will  not  materially  obstruct  navigation,  '76,  ii,  315. 


BRIDGE  at  ^Warsaw,  III.— Across  the  Mississippi  River. 
Bndge  authorized  by  act  of  May  17,  1872,  '78,  1091,  1092. 


BRIDGE  at  ITheeling  and  Bridgeport.— Across  the  Ohio  River. 

lic^islation. 

Bridge  authorized  by  act  of  August  3,  1852,  '71,  427.    Act  of  July  11,  1870,  consti- 
tuting Board  of  Engineers,  '70,  67 ;  '71, 61,  426.    Various  acts  relating  to  bridge, 
referred  to,  '78,  10tt8,  1092. 
Plans. 
History  of  the  Wheeling  bridge,  '78,  1029.    Description  of  bridge,  '71,  405,  406. 
Original  cost,  $161,594,  '71,  407,  425.    Destroyed  by  a  hurricane  in  1854 ;  rebuilt 
at  a  cost  of  |:^,000,  '71,  405,  407.    Again  rebuilt  iu  1860,  at  a  cost  of  $55,000, 
'71,  405,  407. 
Board  of  Engineers. 
On  Ohio  River  bridges  do  not  recommend  any  changes  in  the  Wheeling  saspen- 
sion  bridge,  '71,  407.    The  board  consider  that  as  the  channel  on  the  Bridge- 
port side  is  no  longer  used  for  navigation,  the  Bridgeport  bridge  need  not  be 
changed,  '71,  408.    Report,  '71,  405,  408. 
(Majors  Warren,  Weitzel,  and  Merrill.) 
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BBIBOE  (Railway)  at  ^Wlnona,  Rliiiii.— Across  the  Mississippi  Bivsr. 

Legtelatioii* 

&idg!d  authorized  by  act  of  July  25,  1866,  '77,  622 ;  '78,  970,  1069. 


Description  of  bridge.  '77,  822;  '78,  971.    Proposed  location  of  higli  bridge,  '78, 
97a.    Beport  of  Major  Warren,  '78»  970. 

BOABD  OF  £N6INEBBS. 

1876.  Recommond  a  straight  sheer-boom  from  pier  to  150  feet  above  the  elevator. 

Beport,  '77,  819,  822. 
(Colonela  Maeomb  and  Simpson,  Migors  Warren,  Farqnhar,  and  Suter,  and  Captain 
Allen.) 
Chief  of  Enginkebs. 
Beport,  '77,  96.    Approves  recommendations  uf  board,  '77,  817,  818. 
C«ninerce. 
Influence  of  bridge  npon  navigation,  '78,  972. 
Maps. 

Of  locality  of  bridge,  '78,  1126  (Nos.  9  and  10).    Diagram  of  piers,  '78,  971. 


BBOAI>  BAT,  VA.— Survey  ordered  by  act  of  March  3,  1679,  '79,  95. 


BROAD  CBEJBK*  Bfili.—Snrvey  ordered  by  aet  of  March  3, 1879,  '79,  81. 


BBOAD  KILiN  BIVJEB,  D£Ii.— IsfPROVSMisNT  of. 

Apyroprlatlons. 

1873 $10,000,  '73,  82,  871. 

Coiiiiierce. 

Statistics,  '72,  793,  797;  '73,  871. 
€Mitract9« 

1874.  American  Dredging  Company.    Dredging,  at  30  cents  per  cubic  yard,  '74,  ii, 

143. 
Abstract  of  contracts,  '74,  ii,  144. 
Abstract  of  bids,  '74,  ii,  144. 

Chief  of  Engineers. 
Reports,  '72.  78,  792,  793;  '73,  82;  '74,  i,  93;  '75,  i,  99;  '76,  i,  61;  '77,  55;  '78, 
t52;  '79,  73. 
Ekgikeers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871,  '72,  792,  797;  '73,  871;  '74,  ii,  142;  '75,  ii,  194; 

'76,1,276;  '77,268. 
Capt.  William  Ludlow,  1877,  '78,  431. 
Col.  J.  N.  Macomb,  1876.    Beports,  '78,  441 ;  '79,  445. 
Assistants. 
Capt.  M.  B.  :Qrown.    Beports,  '72,  793-797 ;  '74,  ii,  143. 
James  A.  Chase,  '72,  792,  794. 
estimates. 
By  Capt.  M.  B.  Brown,  and  adopted  by  Lieutenant-Colonel  Kurtz^  for  reopening 
Old  Inlet  by  dredgiug,  dredging  and  clearing  the  river  to  a  uniform  depth  of  o 
feet,  and  the  construction  of  a  dam  to  turn  the  water  from  Lewes  Sound,  $60,447, 
•72,  792,  795. 
Flnaaeial  Statements. 

•73,  &Z,  871 ;  '74,  i,  93,  ii,  143;  '75,  ii,  194 ;  '76,  i,  276;  '77,  263;  '78,  441. 
Operations. 
lri73-^4.  A  channel  5  feet  by  35  feet  from  Milton  to  Oyster  Bock  Shoals,  near  the 

mouth  of  the  river,  dredged,  '74,  i,  93,  ii,  142. 
1879.  Operations  suspended  since  1874,  '77,  268;  '78,  441;  '79,  445. 
Physical  Cbaracteristlcs. 

•72,  792-797. 

Frivate  an4  Corporate  ^Work. 

A  canal  cut  by  the  citizens  of  Lewes  from  Lewes  Creek  to  the  old  back  channel, 
'72,  796. 
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Projects. 

By  Capt.  M.  R.  Brown,  foT  6  feet  channel  from  Milton  to  the  mouth  by  Teopenine 
Old  Inlet,  dredging  a  out  across  the  beach|  dredgiuK  and  clearinfi;  the  river,  and 
buildin^^a  dam  to  turn  the  water  from  Lewes  Soundi  '72,  792,  795. 

By  Lieutenant-jQolonel  Kurtz,  for  expending  appropriation  by  dredging  the  river 
above  the  draw-bridge  as  far  as  the  money  wilL  allow,  '73,  871. 
Siirvey^s. 

Allotment  for  survey,  $600,  '72,  792. 

1872.  Under  direction  of  Lieutenant-Colonel  Kurtz,  by  Capt.  M.  R.  Brown  and  Jamee 
A.  Chase.    Report,  '72,  792-797. 


BBOAD  BITEB,  S.  €•— Survey  ordered  by  act  of  March  3,  1879,  '79,  100. 


BB01¥Iir8TIL.I.E,  no.— (See  Missouri  River.) 


BBlJIirSiriCK  HABBOB,  GA.~Improvbmemt  or. 

Appropriations. 

1836 110,000, '79,  765. 

1879 20,000,  '79,98. 

Commerce. 

Commercial  facilities  of  Brunswick,  Ga.,  '76,  i,  488. 
Statistics,  '76,  i,  488,  490;  '79,  765. 
Defense. 

Importance  of  this  harbor  in  maritime  warfare,  '76,  i,  488. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  71 ;  '79,  98. 
Board  of  Engineers. 
1836.  Commission  appointed  by  United  States  Senate  '*to  survey  and  examine 
ports  south  of  the  Chesapeake,  with  a  view  to  their  comparative  facilities  and 
advantages  for  a  navy-yard."    The  commission  rexK>rted  that  out  of  six  harbors 
examined  Brunswick  Harbor  was  to  be  preferred  for  a  navy-yard  on  account 
of  its  **  depth  of  water,  easy  access,  and  capability  of  defense."    RexK>rt  (ex- 
tract), '76,  i,  488. 
(Commodores  Wolsey,  Claxton,  and  Shubrick,  commissioners.) 
Engd^er  in  Charge. 
Lieut.  Col.  Q.  A.  Gilhnore,  1876,  '76,  i,  71.    Reports,  '76,  i,  486;  '79,  765. 
Estimates.    (See  Plans.) 
JPinanelal  Statements. 

•79,98,765. 

Phy^sical  Cliaracterlstics. 

General,  '76,  i,  487.    Tides,  '76,  i,  487.    Comparison  with  other  harbors,  '76,  i,  487. 
Plans. 
By  Lieut.  Col.  Gillmore,  for  removal  of  shoal :  Ist,  either  by  the  construction  of 

fabion  jetties,  1,600  feet  sinsle  tier,  1,500  feet  double  tier,  300  feet  triple  tier^ 
,800  feet  of  spur  jetty,  single  tier,  at  an  estimated  cost  of  ^7,000;  2d,  or  by 
dredging  a  channel  100  feet  wide  and  15  feet  deep  at  mean  low-water,  at  an 
estimated  cost  of  $52,500,  '76,  i,  489. 
Surveys. 
1836.  By  United  States  Conmiission.    (See  Board  of  Engineers.) 
1875-76.  Examination  under  direction  of  Lieut.  Col.  Gillmore.    Report,  '76,  i,  486L 


BUFFAIiO  BATOVt  T£X«— (See  Galveston  Bat  ship-ohannel.) 
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BCFF ALO  HARBOR,  IV.  T.~Improv£ME27T  of. 
iMropiiations. 

ia« $15,000  00,  '66,111,30. 

1828 34,206  00,  '66,  ill,  30. 

1830 15,488  00, '66,  Hi,  30.  .^^-TT.— -. 

1831 12,900  00,  '66,  111,30.  /^'^  ^    '' >n 

1832 10,300  00,  '66,  Hi,  30.  z'-:'^^  X '*N 

1833 31, 700  00, '66.  ul,  30.  ^  ^V  ->       \ 

1^ 20,000  00,  '66,  ill,  30.  - /'  v 

1838 68,500  00,  '66,  Hi,  .m  •:  /*      !  ;".    '' *       ,, 

1844 40, 000  00, '66,  Hi,  30.  \V        /   ;^'     -^     *    '    ' 

1852 14,000  00,  '66,  HI,  30.  ' ;  \  '      > 

1^ 349  05,  '66,  iH,  30.  :     V  •  "  ,    / 

•1864 37,500  00.    Act  of  Jtdy  2.  v>   xv 

1866 131, 000  00, '66,  Hi,  30.  \ '.    ^ 

1867 100, 000  00, '68,  198. 

tl869,  allotment 89,100  00,  '69.  22. 

1870 80, 000  00, '70,  51, 184 ;  '73,49. 

1871 100,000  00, '71,49. 

1872 75, 000  00, '72,  45.  ..'     V' 

1873 75,000  00, '73,  46.  -   \^    *; 

1874 95,000  00, '74,  1,53,228;  '75,  1,320.  -     .^-^ 

1875 100,000  00,  '75,  i,  57,322;  '76,  H,  568.  .) 

1876 85,000  00,  '76.  1,  109,  li,567;  '77, 117. 

1878 80,000  00,  '78,  131,1270. 

1879 100,000  00,  '79,  175,1719. 

Total  to  1879,  $1,410,043.05,  with  $452.32  for  relief  of  J.  R.  Bowes.    Act  of  March 
2,1855. 

C^nneree. 

Statistics,  '66,  iu,  30,  iv,  163,164;  '67,  231;  '69,  141;  '70,  185,180;  '72,  245;  '73, 
•^2;  '74,  i,  228;  '75, 1,  321;  '76,  11,  569;  '77,  973;  '78,  1270;  '79,  1721. 


'74,  i.  228;  '75,  i,  321.— 1875.  J.  F.  Blair,  materials  and  labor,  '75, 1,321.-1875. 
W.  H.  McCurdy,  iron,  '75,  i,  321.— 1876.  George  T.  Talbot,  dredging,  at  26  cents 


per  cubic  yard,  '76,  11,  569.— 1877.  W.  H.  McCmdy,  iron,  '78,  1269.-1877.  Am- 

broee  Clark,  materials  and  labor,  '78,  1269.— 1878.  Pratt  &  Co.,  iron,  '79,  1725. 

—1878.  F.  B.  Colton,  materials,  labor,  and  dredging,  '79,  1725. 
Abstracts  of  contracts,  '68,  197;  '69,  150;  '70,  186;  '72,  245,246;  '73,  352;  '74,  i, 

22«,229;  '75,  1,  321,322;  '76,  11,  569. 
Abstracts  of  bids,  '68,  218,  219;  '79,  1722, 1724. 
Aathorlty  to  make  contracts  and  instmctions  in  regard  to,  '68,  219. 
Bngineers. 
Chief  of  Enginsers. 
Reports,  '66,  i,  2,  4,  49,  50,  H,  38,  39,  iu,  15,  30:  '67„31,32;  '68,  43,  44,  219;  '69, 

39;  '70,  51;  '71,  49;  '72,  45;  '73,  46;  '74,  i,  52,  53;  '75,  i,  57;  '76,  1,  109,  n, 

57:1;  '77,  116;  '78,  131;  '79,  174. 

BOABD  OF  EnGINEEBS. 

1845.  For  the  consideration  of  plans  for  improvement  of  harbor,  '68,  228. 

(General  Swifb,  Colonel  Kearney,  and  M^jor  Tnmbnll.) 

1868.  To  consider  plans  submitted  by  Colonel  Cram.  Recommend  the  repair  of 
the  light-honse  pier  and  its  extension  300  feet,  the  repair  of  the  north  pier,  the 
removal  of  a  portion  of  the  south  end  of  the  Erie  breakwater,  and  to  dredge  the 
harbor  entrance  to  allow  a  draught  of  15  feet.  The  construction  of  the  break- 
water of  crib- work  should  conform  to  principles  already  laid  down  by  the  board 
of  1854  for  similar  localities  as  to  dimensions  of  cross-section  and  leugth,  '68, 
220,  224.  Colonel  Cram  dissents ;  see  letter  and  memoir,  '68,  225  to  231.  Re- 
convened to  consider  letter  and  memoir  of  Colonel  Cram ;  reconsider  the  whole 
subject,  and  submit  plans  and  estimate  for  section  of  breakwater;  estimated  cost 
of  100  feet,  $19,828.40.  Met  at  Detroit  March  27,  1868,  and  after  a  general  dis- 
cussion and  balloting  submitted  report.,  '68,  232  to  235.  Colonel  Cram  again 
dissents;  see  letter  and  memoir,  '68,  236. 

(Colonels  Cram  and  Macomb,  Lieutenant  Colonels  Raynolds,  Newton,  and  Blunt, 
Migor  Wheeler,  and  Captain  Harwood.) 

April,  1873.  To  consider  project  of  Major  Harwood  to  prevent  displacement  of 

*Brroiieoiuly  called  $52,600,  '66,  Ul,  30.  tErroneoiiBly  called  $00,000,  '69,  39. 147. 
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cribs  in  breakwater.    Concnr  in  his  project  except  in  rej^ard  to  the  dimensions 
of  the  stone  foundations;  consider  that  the  stone  fonndationsneed  only  be  raised 
about  4  feet  above  the  bottom  of  the  lake,  and  should  be  extended  ^25  feet  exte- 
rior to  the  work  and  15  feet  on  the  interior.    Report,  '73,  353, 354. 
.  (Colonel  Macomb  and  Majors  Houston,  Wilson,  and  Harwood.) 

November,  1873.  To  consider  the  question  of  accretions  of  sand  and  constmction 
of  breakwater.  Consider  that  a  survey  is  necessary  to  furnish  the  requisite 
data,  '74,  i,  229-232. 

March,  1874.  Approve  plan  of  Major  Harwood  for  arresting  progress  of  sand  along 
the  beach,  viz,  by  pier  of  pile  and  crib  work,  and  for  building  submerged  end 
of  breakwater  to  full  height;  consider  borings  necessary  to  furnish  data  for 
final  report ;  submit  preliminary  report-,  '74,  1,229-2^)2. 

(Col.  Woodruff,  Majors  Comstock,  Wilson,  and  Harwood.) 

August,  1874.  Board  locate  position  of  catch-sand  piers.  Object  to  proposed  pri- 
vate piers  or  transfer  of  United  States  property  near  light-house  to  private  par- 
ties. Recommend  preparing  an  artificial  foundation  for  a  portion  of  the  break- 
water by  dredging  a  trench  50  feet  wide  by  2,500  feet  long  and  filling  it  with 
gravel  and  stone.  The  breakwater  should  be  prolonged  southerly  on  its  present 
line  to  a  total  length  of  7,600  feet.  At  the  south  end  of  the  breakwater  a  fair- 
weather  exit  should  be  left  between  the  breakwater  and  the  catch-sand  pier. 
The  width  of  the  cnbs  should,  in  all  cases,  be  equal  to  their  height,  '76,  ii,  569. 

(Colonel  Woodruff,  Lieut.  Col.  Blunt  and  Majors  Comstock,  Wilson,  and  Harwood.) 

September,  1874.  Board  consider  the  question  of  changing  location  of  catch-sand 
pier ;  recommend  change  in  location  of  shore  end  ofsaid  pier  as  follows :  Start- 
ing from  a  point  on  the  beach  about  opposite  the  south  end  of  Blackwell  Canal, 
extending  to  16  feet  water  in  a  line  at  right  angles  to  the  shore,  and  that  the 
oblique  branch  of  the  breakwater  be  changed  to  correspond  to  this  new  position. 
Report,  '76,  ii,  573. 

(Colonel  Woodruff,  Lieut.  Col.  Blunt  and  Mqjor  Wilson.) 
Engineers  in  Charge. 

Captain  Williams,  1839,  '67,  W7 ;  *68,  221,  222. 

Capt.  I.  C.  Woodruff,  in  1856,  '67,  227. 

Col.  William  TumbuU.     (See  S.  Doc.  1, 34th  Conff.,  1st  Sess.) 

Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Seas. 

Capt.  John  A.  Tardy.  Reports,  '66,  i,  49,  50,  u,  38,  39,  iv,  161-164 ;  '67,  32,  135- 
137,  227-229 :  '68,  222. 

Colonel  T.  J.  Cram,  assigned  to  charge  1867.  Reports,  '67,  135-137,  148, 224-233 : 
•68,  150,  205-219,  225-Sjl,  236-244. 

Capt.  Franklin  Harwood,  1868.  Reports,  '68,193-195,  197, 198;  '69, 145-150, 163- 
170;  '70,  183;  '71,  217  ;  '72,  244;  '73,  350;  '74,  i,  226. 

Lieut.  Col.  Charles  E.  Blunt,  1874,  '74,  i,  215.  Reports,  '75,  i,  319;  '76,  ii,  568: 
'77  972. 

Maj.  Walter  McFarland.    Reports,  '78,  1269;  '79,  1717. 
Assistants. 

Mr.  J.  S.  Lawrence,  '66,  iv,  164. 

Capt.  Franklin  Harwood,  '67,  31,  137,  229;  '68,  150,  206. 

Walter  Griswold,  '68,  150. 

George  E.  Fell,  '74,  i,  233;  '75,  i,  320. 

George  U.  Mayo.    Report,  '79,  1719. 
Estimates. 
By  Colonel  TumbuU,  1856,  for  repairs  of  tow-path  of  south  pier  and  rebuilding  sea- 

waU,  $20,209.85,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Colonel  Graham,  1857,  for  repairs,  dredging,  etc.,  $27,679.35,  S.  Doc.  42,  35th 

Cong.,  1st  Sess. 
By  Captain  Tardy,  in  1865,  for  repairing  light-house  pier,  repairs  and  completion  of 
sea-wall,  $131,000,  '66,  i,  4,  49,  50.     18&.  For  extension  of  light-house  pier  and 
a  new  breakwater  with  stone  superstnicture,  $1,697,194.78,  '66,  iv,  163;  '67, 228. 
By  Colonel  Cram,  in  1867-'68,  for  repair  and  protection  of  harbor  piers,  extension  of 
south  harbor  pier,  removal  of  a  portion  of  the  breakwater,  construction  of  a 
breakwater  4,000  feet  in  length,  and  a  navigable  ship-channel  between  the  lake 
and  Buffalo  Creek,  $6,484,415.12,  '68,  205,  207.  243. 
By  Board  of  Engineers,  in  18(38,  for  a  section  of  breakwater  100  feet  in  length, 

$19,828.40,  '68,  235. 
By  Captain  Harwood,  in  1869,  for  completion  of  harbor  work  and  breakwater,  con- 
struction of  south  channel  and  Buffalo  sea-wall^  $926,803.17,  '69,  149. 
By  Board  of  Engineers,  in  1874,  for  catch-sand  pier  and  repaiiB  to  breakwater, 
$83,000,  '74, 1,  232. 
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By  Lieatenant-Colonel  Blunt,  in  1875,  for  project  of  Board  of  Engineers  for  exten- 
sion of  breakwater,  $1,987,700,  '75,  i,  321. 
By  Major  McFarland,  in  1879,  to  complete  existing  project,  $1,635,000,  '79,  1719. 
FiaaDcial  StatemeDts. 

'66^  i,  50,  ii,  Sri,  39;  '67,  32,  136,  137;  '68,  44;  '69.  39,  150;  '70.  51,  186;  '7X.  49; 

•72.  45,  246;  '73.  46;  '74,  i,  53,  229;  '75,1,57, 322;  '76,  i,  109,  ii,  569;  '77, 116, 

972;  '78,  131,  1270;  '79,  175,  1722. 
Operations*    (See  also  Private  and  Corporate  Work.) 
E»iy  history  of,  '67,  224,  225 ;  '77,  972. 

1857.  Work  suspended  for  want  of  funds.    S.  Doc.  42,  35tli  Cong.,  Ist  Sess. 
1864-'65.  Repairs  in  progress  on  harbor  and  sea-wall,  '66,  i,  4.    Details  of,  '66,  i,  49, 

50,51. 
1865-'66.  On  light-house  pier  several  cribs  placed  in  position,  16,710  linear  feet  of 

piling  driven,  and  594  cords  of  stone  for  riprap ;  1,303  feet  of  sea-wall  built,  357 

feet  of  it  coped,  '66^  38,  39. 
1866-'67.  Work  on  sea-wall  continued,  '66,  iv.  164 ;  '67.  136. 
1867-'68.  Repairs  of  pier-head  and  tow-path,  extension  of  pier  and  building  about 

900  feet  of  breakwater  under  contract,  '68.  44. 
1868-'69.  The  interior  works  of  repair  nearly  completed,  south  pier  extended  nearly 

318  feet,  150  feet  of  breakwater  built  to  low- water  level,  '69.  39,  145,  146. 
1869-'70.  Repairs  of  interior  harbor  works  and  dredging  channel  to  inner  harbor 

completed ;  total  length  uf  breakwater,  950  feet.    Superstructure  over  400  feet 

of  same, '70,  51y  183. 
1870-71.  Breakwater  extended  783  feet ;  total  length,  1,183  feet,  '71,  49,217. 
1871-^2.  Repairs  to  north  pier-head  and  other  completed  work ;  425  feet  added  to 

breakwater,  partly  covered  with  superstructure,  '72,  45, 244. 
1872-73.  Extension  of  breakwater.    Rectification  of  injury  to  six  cribs,  '73,  350. 
1873^74.  Breakwater  repaired  and  extended  100  feet,  dfredging  done  under  special 

appropriation,  and  work  of  repair  continued  to  amount  of  over  $23,000  after 

appropriation  was  exhausted,  '74,  i,  52, 226-228. 
1874-75.  180  feet  of  south  end  of  breakwater  rebuilt,  1,500  feet  of  its  lake  face  pro- 
tected by  oak  and  iron  sheathing,  650  feet  of  pile  pier  built,  3,956  cubic  ^ards 

dredged,  and  fou,ndation  trench  ror  cribs  in  breakwater  commenced,  '75.  i,  57, 

3S0. 
1875-76.  Breakwater  extended  250  feet,  with  superstructure  over  200  feet  of  same, 

pile  pier  extended  220  feet,  and  about  10,000  cubic  yards  dredged  &om  shoal 

outside  of  south  pier,  '76.  i,  109,  ii,  568. 
1876-77.  Breakwater  extended  150  feet;   total  length,  2,924  feet;   channel  piers 

repaired  and  pile  pier  refilled,  '77.  116. 972. 
1877-78.  South  end  of  breakwater  extended  150  feet,  '78.  131. 1270. 
1878-79.  Breakwater  extended,  making  total  length  3,076  feet,  '79,  1716. 
Physical  Ctiaracterlstlcs. 

•66^iv,162;  '67,135,225,226;  '69.165-168;  '70,194;  '72.245;  '73.351;   '76,  ii. 

568, 569, 571.    Foundation  so  unstable  as  to  cause  doubling  of  the  estimated 

cost  and  to  require  dredging  19  feet  below  the  bed  of  the  lake  to  obtain  a  good 

foundation  for  the  cribs,  '74,  i,  236;  '79,  1718. 
Plans*    (See  also  Projects.) 
Early  history  of  plans,  '67.  224-229;  '68.  222. 
By  Captain  Williams,  in  1839,  for  extension  of  pier  2,040  feet  to  23  feet  of  water 

and  a  detached  breakwater  3,690  feet  in  length,  '66.  iii,  l^\  iv,  161, 162. 
By  Captain  Tardy,  in  1866,  urging  the  adoption  of  Captain  Williams's  plan,  '66^  iv, 

161, 162. 
Diacassion  of  above  plans  by  Colonel  Cram,  viz :  Extending  the  south  pier  from  300 

feet  to  600  feet,  removal  of  200  feet  or  400  feet  of  south  end  of  Erie  breakwater, 

and  a  new  breakwater  4,000  feet  in  length,  and  modifications  proposed,  '67.  31, 

135-137, 224-229.    For  a  cut  or  canal  200  feet  wide,  with  pier  or  piers  extending 

into  the  lake  to  15  feet  water,  from  the  lake  to  Buffalo  Creek,  '67,  229;  '68. 205, 

206,  214-216. 
PrtFate  and  Corporate  Work. 
The  State  of  New  York,  in  1819,  loaned  $12,000  to  a  committee  of  citizens,  on 

security,  to  execute  the  work  of  building  certain  piers ;  the  work  cost  |14,000. 

The  south  pier  was  i  mile  long,  and  ended  in  13  feet  water ;  it  was  begun  in 

1820  and  finished  in  1821  under  superintendence  of  Samuel  Wilkinson,  '67.  225. 
The  Erie  breakwater  was  built  by  the  State  of  New  York  at  great  expense,  '67,  226i 

Dredging  by  city  of  Buffalo,  '67,  225.  , 
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Projects*    (See  also  Private  and  Corporate  Work.)  I 

Prior  to  1866  appropriations  Trere  expended  in  building  and  repairing  two  piers  at    ] 

the  mouth  of  Buffalo  Creek,  dredging  and  constiTicting  a  masonry  sea-wall  to    < 

protect  the  beach  south  of  harbor  entrance. 
By  Captain  WilUams,  in  1839,  '66,  ui,  15,  iv,  161 ;  '67,  227 ;  '6B,  221, 222. 
By  Captain  Woodruff,  in  1856,  '67,  227. 
By  Colonel  Tumbull,  S.  Doe.  1,  34th  Cong.,  Ist  Sess. 
By  M^jor  Graham,  in  1857,  S.  Doc.  42,  35th  Cong.,  Ist  Sess. 
By  Captain  Tardy,  in  1865,  *66,  i,  49, 50,  ii,  38, 39,  iii,  30,  iv,  161. 
By  Colonel  Cram,  in  18G6,  for  repairs  and  protection  of  the  north  and  south  piers 

and  extension  of  the  south  pier  300  feet,  '67,  32, 68, 137, 193, 194. 
By  Board  of  Engineers,  in  1868,  for  repairing  the  end  of  the  light-house  pier  and 

extending  it  about  300  feet,  removing  a  portion  of  the  south  end  of  the  Erie 

Canal  basin  breakwater,  dredging  at  the  harbor  entrance  to  a  depth  of  15  feet; 

and  constructing  a  breakwater  south  from  the  harbor  entrance  4,000  feet  in 


By 

prevent  displacement,  '73,  353. 

By  Board  of  Engineers,  in  1873,  for  increasing  the  leuffth  of  the  breakwater  to  7,600 
feet,  with  cribs  50  by  34  by  32  feet,  and  an  artificial  foundation  for  about  2,500 
feet  of  the  distance,  dredged  to  hard  bottom,  50  feet  in  width,  and  filled  with 
gravel  and  stone.  A  pile  pier  1,000  feet  long  continued  by  crib  work  3, 100  feet, 
commencing  at  a  point  on  the  shore  opposite  the  head  of  the  Blaokwell  Canal 
and  extending  toward  the  south  end  of  the  breakwater,  leaving  a  channel  be- 
tween it  and  the  breakwater  150  feet  in  width:  estimated  cost,  |2,000,000,  '76. 
ii,  570;  '77,972;  '79,  1718. 
Surveys. 

1818.  By  William  Peacock,  '67,  224. 

1839.  Under  direction  of  Captain  WilUams,  '67,  227. 

1867.  Under  direction  of  Colonel  Cram,  by  Captain  Harwood,  assisted  by  Walter 
Griswold,  '68»  150,206;  '69,  164. 

By  direction  of  Board  of  Engineers  under  Mi^or  Harwood,  '74,  i,  52, 53. 

Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  the  harbor,  '66^  i ;  of 

harbor  and  vicinity,  '66,  i. 
Map  of  the  harbor,  June  30,  1879,  '79,  1720. 

[C.  C] 
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BrRIilJVOTON  HARBOR,  IOWA,  ITUssisslppI  Rlver«-(See  alao  Mis- 
sissippi BETWEEN  FaLUB  OF  St.  ANTHONY  AND  CAIRO.) 

Appropriations. 

ltf7G $10,000, '76.  i,  141 ;  '77,84,525. 

1878 10,000,  '78,  97,  714. 

1879 10,000,  '79,  131,  1138. 

Commerce* 

Commercial  Statistics,  '76,  i,  694;  '78,  715, ;  '79,  1138. 
Contracts. 
1877.  With  J.  Hussell,  for  fumishin};;  and  delivering  rock  for  dams,  '78^  716. 
Abstracts  of  proposals,  '78,  716;  '79,  1139. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  131. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76,  i,  691 ;  '77,  524.    ReHeved Kovember  15, 1877,  by 
M^.  F.  U.  Farquhar,  '78,  714.    Reports,  '78,  714 ;  '79,  1138,    H.  Doo.  74,  45ti 
Cong.,  3d  Sess. 
Assist  AN  ts 

C.  W.  Durham.    Reports, '  76,  i,  G92,  ii,  186. 
M.  Meigs.    Report,  '77,  535. 
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Estifliates. 

1875.  For  improvement  of  river  by  improving  Rnsh  Chnte,  |35,221,  '76,  i,  692,  6d4. 

ii,  1«6:  *77,  84,  525;  '78,  714. 
By  Migor  Farquhar,  1879,  revising  prefect  of  m75,  increasing  estimated  cost  of 

completion  to  $<^,656,  '79,  131 ;  H.  Doc.  74,  45tli  Cong.,  3d  Sees. 
FiaaBclai  StatemeDts. 

'77,  84,525;  '78,  97,714;  '79,  131,1138. 
OperatioDfik 
1877-'78.  Partial  construction  of  dams  from  head  of  Rush  Island  to  Otter  Island,  and 

400  linear  feet  shore  protection  on  islands.  '78,  97,  714. 
1878-'79.  Completion  of  dam,  closing  Rush  Chute,  dredging  to  facilitate  landing  of 

steamers,  '79,  131, 1138. 

Prelects. 

1875.  For  improvement  of  river  in  vicinity  of  Burlington,  Iowa,  hy  improving  Rush 
Chute,  closing  main  channel  of  river  from  Otter  to  Rush  Island,  together  with 
the  closing  of  two  interior  chutes  by  dams,  all  consisting  of  riprap  on  brush 
foundations;  estimated  cost;  |35,221,  '76, 1,691,693. 

lt(79.  By  Major  Farquhar,  modifying  previous  project  by  dredging  at  head  and 
foot  of  Rush  Chute,  and  construction  of  rectifying  dams  with  shore  protection ; 
estimated  cost  of  completion,  $49,656,  '79,  1138 ;  H.  Doc.  74, 45th  Cong.,  3d  Sess. 

1875.  In  vicinity  of  Burlington,  '76^  i,691. 

[L.Y.S.] 


BUBIiUVOTON  HABBOBy  TT«— Improyembnt  of. 
AMr#priations. 

feK $10,000  00, '66,  iii,  28. 

1837 10,000  00, '66,  iii,  28. 

1838 50,000  00, '66,  iii,  28. 

1844 10,000  00, '66^  m,  28. 

1j52 10,000  00, '66,  iu,  28. 

1«4 13,500  00,'66,  iu,  28 

1866 27,672  20, '66,  iii,  28. 

1867 80,000  00, '67,  234. 

1870 25,000  00, '70,  56,  223. 

1871 30,000  00, '71,53. 

1872 30,000  00, '72,  49,  272. 

1873 25, 000  00, '73,  49. 

1874 25,000  00, '74,  i,  56,  275. 

1875 25,000  00, '75,  i,  61,  353. 

1376 20,000  00, '76,  i,  57,  258;  '77,  52,253. 

1878 20,000  00, '78,  57,  422. 

1879 15,000  00, '79,  65,  396. 

Total  to  1879  ....  $426,172  20 
C^flinserce. 

Statistics,  '66,  iv,  180;  '67,  234;  '68,  298;  '69,  186;  '75,  i,353;  '77,  253;  '78,  422; 
'79,  396. 

Contmcts. 

1867.  C.  J.DeGraw,  timber,  '67,  245.  R.N.Gere,  iron,  '67,  246.  Lutber  Whitney, 
stone,  '67,  245.  Jennings  &  Hart,  labor.  '67,  245.  Hart  &,  Jennings,  timber 
and  planl^  '68,  295, 299.— 1873.  Luther  Whitney,  crib  work,  '73,  395.  •Charles 
DeGraw,  crib-workj^3,  395.  Luther  Whitney,  crib- work,  '74,  i,  274 ;  '75,  i, 
353.— 1874.  Luther  Whitney,  one  crib,  '75,  i,354;  '76,  i,  258.-1875.  James  D. 
Hancock,  cribs,  '75,  i,354;  '76,  i,258;  '77,  253.— 1878.  Luther  Whitney,  break- 
water extension  '79,  396. 

Abstracts  of  contracts,  '67,  245;  '68»  299;  '69,  187;  '75,  i,  354. 

Abstracts  of  bids^67,  246;  '68,  299;  '70,  256;  '75,  i,  353,  354;  '79,  396. 

Fftiling  bidders.  Wells  DeGraw,  Antoin  Poupor,  L.  B.  Piatt,  and  L.  T.  Richardson, 
•M,  296,  299. 

Defense. 

The  harbor  would  afford  protection  to  our  armed  ships  in  time  of  war,  S.  Doc.  42,  35th 
Cong.,  1st  Sess. 

*  Amralled  and  awarded  to  Lnther  Whitney,  '74,  i,  274 ;  *75, 1,  353. 
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Chief  of  Engineebs. 
Reports,  '66,  i,  2,  3,  ii,  41,  iii,  17,  28,  67,  34;  '68,  48;  '69,  42;  *70,  56;  71,  53 
'72,  49:  '73,  49,  50;  '74,  i,  56;  '75,  i,  61;  '76,  i,  57;  '77,  52;  '78,  57;  '79.  65 
Board  of  Engineers. 
Convened  June  6, 1867,  to  consider  location  and  constniction  of  breakwater.     Reo 
ommended  the  extension  of  old  breakwater  about  1,500  feet  to  the  north,  and 
constniction  of  cribs  of  rectangular  cross-section  30  feet  at  base  and  40  feet  nigh, 
'67,  34,  234,  251. 
(Colonel  Bache  and  Lieutenant-Colonels  Thorn  and  Blunt.) 
Engineers  in  Charge. 
Colonel  Tumbull.    S.  Doo.  42,  35th  Cong.,  Ist  Sess. 
Maj.  J.  D.  Graham,  1857.    Report,  8.  Doo.  42,  35th  Cong.,  Ist  Sess. 
Maj.  C.  £.  Blunt,  1865.    Report, '66,  1,  56,  57. 
Capt.  C.  B.  Reese,  1866,  '66,  i,  57,  ii,  41.    Report,  '66,  iv,  179,  180. 
Lieut.  Col.  C.  £.  Blunt,  1867.    Report,  '67,  234,  245,  246,  251. 
Capt.  J.  W.  Barlow,  1867,  '68^  48.    Reports,  '68,  295 ;  '69,  184. 
Lieut.  Col.  John  Newton,  1870.    Reports,  '70,  223;  '71,  255;  '72,  272;  '7%  394; 

'74.  i,  274;  '75,  i,  353;  '76,  i,  258. 
Capt.  James  Mercur,  in  temporaiy  charge,  '77,  253. 
Lieut.  Col.  John  Newton,  1878.    Reports,  '78,  422 ;  '79,  395. 
Assistants 
Lieut.  C.  J.  Allen,  '66,  ii,  41,  iv,  178;  '67,  34. 
D.  White,  '74,  i,  275;  '76,  i,  253. 
Estimates* 
By  Lieutenant-Colonel  Graham,  for  extension  and  repairs,  (21,286.31,  8.  Doc  ^ 

35th  Cong.,  Ist  Sess. ;  $27,672.20,  '66^  i,  3. 
By  Captain  Reese,  for  1,500  feet  of  new  breakwater,  (333,442,  '66,  iv,  180 ;  '67, 234; 

'68,  49 ;  '69,  42. 
By  D.  White  and  Lieutenant-Colonel  Newton,  for  2,000  feet  of  breakwater,  $340,000, 

'74,  i,  275;  '75,  i,  353;  '76^  i,  25a 
By  Lieutenant-Colonel  Newton,  for  completion  of  existing  project,  $260,000,  '79, 396. 
Financial  Statements. 
'68,  49,  298;  '69,  42,  186;  '70,  56,  223;  '71,  53;  '72,  49,  272;  '73,  49.  50;  '74, 1,5% 
275:  '75,  i,  61,  353;  '76,  57,  258;  '77,  53,  253;  '78»  57,  422;  '79,  66,  39a 
Operations. 
History,  '74,  i,  274. 

1844.  Construction  of  breakwater,  '66>  iiit  17,  iv,  179. 
1857.  Breakwater  1,069  feet  in  length,  S.  Doo.  42,  35th  Cong.,  Ist  Sesa. 
1868.  Two  cribs  well  under  way,  '68,  298. 
1868-'69.  Six  cribs,  500  feet  of  breakwater  built,  '69,  42. 
1869-70.  Construction  of  2  cribs,  160  linear  feet,  '70,  56,  223. 
1870-71.  Construction  of  2  cribs,  171  linear  feet,  '71,  53,  255. 
1871-72.  Two  cribs,  217  linear  feet,  placed  in  position  for  south  extension ;  oomp]»- 

tion  of  superstructure  over  extension,  '72,  48,  272. 
187-^-73.  Construction  of  2  cribs,  180  linear  feet,  '73,  49.  395. 
1873-74.  Construction  of  2  cribs,  220  linear  feet,  and  180  feet  of  superstraotare,  '7^ 

i,  56,  274. 
1874-75.  Construction  of  crib.  145  feet,  and  220  feet  of  superstructure,  '75, 1, 61, 353. 
1875-76.  Construction  of  160  feet  north  extension  and  145  feet  of  supentrneture, 

'76,  i,  57,  25H. 
1876-77.  Completion  of  160  feet  of  superstructure,  repairs, '77,  52,  253. 
1877-78.  Repairs  and  extension  of  breakwater,  '78^  57,  422. 
1878-79.  Riprapping  and  extension  of  breakwater,  '79,  65,  395. 
Physical  Characteristics. 

'66,  iii,  17. 
Pluns. 

By  Capt.  C.  B.  Reese,  for  new  breakwater  north  and  west  of  old  work,  1,500  feel 
long,  '67,  179,  180. 

Projects. 

For  a  breakwater  in  about  30  feet  of  water,  consisting  of  cribs  35  feet  wide,  of  which 
1.069  feet  had  been  built  in  1857.  Colonels  Tumbull  and  Ghraham  think  it 
SDOuld  be  extended  200  feet  north,  S.  Doc.  42,  35th  Cong.,  Ist  Sees. 

By  Board  of  Engineers,  1867,  for  extension  of  breakwater  1,500  feet  north,  to  oonsiik 
of  cribs  with  30  feet  base  and  40  feet  hig^h,  '67,  34,  234,  251. 

By  Lieutenant-Colonel  Newton,  for  extension  of  breakwater  south,  '71,  l»3,  265; 
'74,  i,  275. 
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^ 


1^66b  By  Lieatenant  Allen,  nnder  direction  of  Captain  Reese,  '66,  iv,  180 ;  '67,  251 ; 
'69,  185. 


Of  Northern  and  Northwestern  Lakes,  showing  location  of  improvement,  '66^  i. 
Of  vicinity,  showing  breakwater  and  part  of  city,  '66^  i. 


CABUV  CBEEK,  MD.— Survey  ordered  by  act  of  March  3,  1879;  '79,  81. 


CACHB  BITEB,  ABK«— Exuomation  of. 

C«fliBierce« 

Not  sufficient  to  Justify  the  improvement,  '7X,  354. 

Chief  of  Engineebs. 
Beports,  '70,  31,  66 ;  '71,  58,  59. 

ENiilNEKR  IN  ChaBGE. 

Lieut.  Col.  W.  F.  Raynolds,  1^1.    Report,  '71,  354. 
Assistant. 
Desmond  Fitzgerald.    Report,  '71,  354. 
Bsdnates.    (See  Flans. ) 

By  Desmond  Fitzgerald,  for  the  removal  of  overhanging  trees  and  snags;  estimated 
cost,  $4,000,  '71,  354,  355. 


Ordered  by  act  of  Congress  approved  July  11,  1870,  assigned  to  Lieut.  Col.  W.  F. 
Raynolds,  and  made  under  his  direction  by  Desmond  Fitzgerald.  Report,  '71, 
354. 


€AHABA  BITEB,  ALA.— Survey  of. 

C«flinierce« 

Obstmction  to  navigation  by  bridges,  '75,  ii,  13.    Justification  of  improvement, 

•75,  ii,  16. 
Statistics,  '75,  ii,  12,  13. 


Chief  of  Engineers. 

Report,  '75,  i,  82. 
Exoineer  in  Charge. 

Capt.  A.  K.  Dauirell,  1875.    Report,  '75,  ii,  11. 
Assistants. 
M.  J.  Mack,  1874.    Report,  '75,  u,  11. 
T.  W.  NiooU,  1874,  '75,  ii,  11. 
SittBUrtes.    (See  PUns. ) 
Fhysical  Ctiaraeterifttics. 

General,  '75,  ii,  12.  Table  of  shoals  and  other  obstructions,  '75,  ii,  14. 
Flans. 
By  M.  J.  Mack :  1st,  for  a  safe  flat-boat  navigation  from  Centreville  down,  at  a  stage 
of  3  feet  above  low-water,  by  operatious  of  a  snag-boat,  at  an  estimated  cost  of 
$40,000 ;  2d,  for  a  navigation,  enabling  steamers  drawing  not  over  3  feet  to  as- 
cend as  far  as  Centreville,  at  all  seasons,  by  the  operations  of  a  snag-boat,  by 
dredging,  rock-excavation,  and  construction  of  dams,  at  an  estimated  cost  of 
$194,598.75 ;  3d,  for  a  lock  and  dam  impruvement  to  reach  the  Cahaba  coal- 
fields.   Comparison  of  various  plans,  '75,  ii,  13,  14,  15,  16. 

1874.  By  M.  J.  Mack.    Report,  '75,  ii,  11. 


CAIiGASEEU  PASS,  LA.— Improvement  of. 
Appropriations. 

1«72,  $15,000,  '73,  65. 

Coniflierce. 

•lustitication  of  improvement,  '71,  68,  558. 
BTATwncs,  '71,  568;  '74,  i,  721. 
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PASS,  liA.-^Jontinaed. 


Eiiirineers. 

Chief  of  Engineers. 

Reports,  '71,  68;  '72,  61  j  '73,  65;  '74,  i,  73. 
Engineer  in  Charge. 
Capt.  C.  W.  Howell,  1871  to  1874,  '71,  67;  '72,  60;  '73,  63;  '74,  i,  72.    Be] 
•71,  557 ;  '73,  634 ;  '74,  i,  721. 
Estimates.    (See  Projects.) 
Financial  Statements* 

'73,  65;  '74,1,73,721. 
Operations. 
1870-71.  Survey  made,  '71,  557.  .i 

1872-'73.  Channel  2,962  feet  long  and  60  feet  wide,  dredged,  '73,  65,  634.  ] 

1873-74.  Channel  completed  to  a  width  of  60  feet  and  a  depth  of  6.5  feet  ficom  d«^ 
water  in  Calcasien  Pass  to  Calcasiea  Lake,  '74,  i,  73,  721. 
Physical  Characteristics. 
Description  of,  '71,  68,  557.  , 

Project^*  J 

By  Captain  Howell,  1871,  for  improving  bar  at  the  head  of  Calcasiea  Pass,  1 

dredging  a  channel  80  feet  wide,  1^  ndles  long,  and  5  feet  deep ;  estimated  ood 
115,000,  and,  if  extra  dredge-boat  is  necessary,  (25,000  to  be  added  to  estimaM 
'71,558;  '72,61. 
Surveys. 
1871.  Examination  by  Captain  HoweU,  '71,  557. 


GAI^OOSAHATGIIEE  BITEB,  FIiA«— Examinahoh  ov. 

Commerce. 

Benefit  of  improvement  to  commerce,  '79,  864,  866,  867,  869. 
EniTlneers. 
Chief  of  Engineers. 

Reports,  '78,  81 ;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81 ;  '79,  105.    Report,  '79,  863. 
Assistant. 
J.  L.  Meigs.    Report,  '79,  864. 
Estimates.    (See  Projects.) 
Physical  Characteristics. 

Description  of,  '79,  864,  865,  866,  869. 
Table  of  measurements  and  observations,  '79,  868 
Tide  levels,  '79,  870. 
Plans. 
1879.  By  J.  L.  Meigs,  for  widening,  deepening,  and  straightening  ohannel  firon 

month  to  Fort  Thompson,  and  cutting  6  mues  of  canals  to  reclaim  lands  sabjeel 

to  overflow;  estimated  cost,  |148,978,  '79,  866. 
For  drodging  and  removing  snags  for  channel  100  feet  wide  by  7  feet  deep,  ftoa 

mouth  to  Fort  Meyers;  estimated  cost,  |19,094,  '79,  864,  869. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  81. 

1879.  Examination  completed  by  J.  L.  Meigs,  '79,  106,  864. 


CAIirMET  HABBOB,  Ilil^.— Improvemsmt  or. 


Appropriations. 

•1870 $50,000, '71,  36,117. 

1871 50,000,  '71,36. 

1872 40,000,  '72,  34. 

1873 40,000,  '73,35. 

1874 25,000,  '74,  i,  41. 

1875 25,000,  '75,  i,  46. 

1876 20,000, '76,  1,36,99,142. 

1878 15,000,  '78,  118. 

1879 12,000,  '79,  158. 

Total  to  1879 $277,000 


*  Appropxiated  for  harbor  of  refdge  at  Chicago,  SL 
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AfpropitetiOD9— Continned. 
TMbI,  inolading  1875,  by  reports,  $230,000 ;  by  Statntes  at  Large  and  by  H.  Doc. 
Kg.  120,  44th  Conff.,  1st  Sess.,  $180,000.    This  difference  may  be  due  to  the 
set  of  July  11,  1870,  which  approjpriated  $50,000  for  a  harbor  of  refuge  at  Chi- 
cago, IlL,  which  amount  was  applied  to  Calumet  Harbor,  '7X,  117 ;  '79,  1567. 
CMBflierce. 
Considered  as  a  harbor  of  refuge,  '70,  104 ;  '76^  ii,  441.    Objections  to  improving 
harbor,  '70, 105.    Benefits  of  improvement,  '73, 215, 216;  '76,  ii,  443, 444.    Local 
manu&cturing  interests,  '73,  215;  '75,  i,  233;  '76^  ii,  443. 
Statistics,  '72,  iSO;  '74,  i,  159;  '75,  i,  233;  '76,  ii,  439;  '77,  896;  '78,  1186. 

WA,  W.  8.  Carkin,  dredging,  at  17i  cents  per  cubic  yard.  '75,  if  231. — 1875.  R.  M. 

Steel,  materials  and  labor,  '75,  i,  232;  '76,  ii,  438.    Jonn  H.  Gutches,  dredging, 

'75,1,232;  '76,  ii,  438. 
Abstracts  of,  '76,  ii,  441^ 
Ab«tncts  of  bids,  '76,  U,  440. 

[WEF  OF  EKGIXEBBS. 

Bsporto,  '70,  37, 123, 124;  '71,  35;  '72,  34;  '73,  35;  '74,  i,  41;  '75,  i,  46;  '76^  i,  99; 

'77, 103;  '78,  118;  '79,  158. 
Board  op  Engikekks. 
1870.  Board  consider  that  the  improvement  of  Calumet  River  will  not  afford  the 

relief  needed  by  the  crowded  commerce  of  Chicago,  and  therefore  recommend 

no  plan  for  this  pnipose,  '70,  125 ;  '76,  ii,  442. 
(Colonel  Macomb,  Lieut.  Col.  Raynolds,  and   Minors   Wheeler,  Weitzel,  and 

MeFarland.) 

EXfflNKBSS  IN  CJOARGB. 

MiU*  J.  B.  Wheeler,  1870.    Reports,  '70,  104. 

Msj.  W.  £.  Merrill,  in  temporary  charge,  1870,  '76,  ii,  442. 

Msg.  D.  C.  Houston,  1870-74.    Reports,  '71,  117;  '72,  130;  '73.  215;  '74,  i,  159. 

Uaj.  G.  L.  Gillespie,  1874-77.    Reports,  '75,  i,  231 ;  '76,  ii,  438. 

Cspt.  G.  J.  Lydecker,  1877  to .    Reports,  '77,  894 ;  '7^  1185;  '79,  1567. 

Cipt  D.  P.  Heap,  1870,  '70,  104. 

Lieut.  F.  A.  Hinman.    Reports,  '73,  215;  '74,  i,  159. 


1870.  By  hlajoT  Wheeler,  for  completion,  $299,875.52,  '70,  105, 107 ;  '76,  ii,  441. 
]^0.  By  Capt.  D.  P.  Heap,  for  completion,  $695,000,  '70, 105, 107 ;  '76>  u,  441. 
1^79.  By  Capt.  Lydecker,  for  annual  repairs,  $5,000,  '79,  1569. 
HMmclal  Statements* 

'7a37;  '71,36,119;  '73»:i5,216;  '74,1,41,159:  '75,1,46,233;  '76,  i,  99,  u,  439; 
'77,  104,896;  '78,  118,1186;  '79,  158,  iri69. 
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RemarkB. 


Beference. 


Cribs  bnilt  at  Chicago  for 
this  work. 


Repairs. — Crib  work  by 
contract,  saperstmctoro 
by  hired  labor. 


'71,33,118;  '76,  ii,  443. 

'72,34.130;  '76,  ii,  443. 
'73,35,215:  '76,  ii,  443. 
'74,1,41,159;  '76,  ii,  443. 
'75, 1,  46. 231. 
'76,  i.  99,  il,  438. 


Cribs  sunk  on  pUe  founda- 
tion:  cribs  on  south  pier 
refilled. 

Bepairs 


'77, 103, 895. 
'78, 118, 1185. 


TP,  1587. 
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GAI.IT1IIET  HASBOB,  nLI..--C<mtiinied. 

Operations— Continned. 

History  of  operations  to  1875,  '76,  ii,  441.  Jane,  1875,  length  of  north  pier,  inehid 
ing  pile  work,  2,869  linear  feet;  length  of  south  pier,  inelnding  revetment^  1,21' 
Unear  feet,  '75,  1,  '23a. 

Ahstraots  of  mat-erials  used  and  work  done,  '75,  i,  232;  '76,  ii,  438;  '79,  15G7 
Total  length  of  piers,  4,260  feet;  total  dredging  given  as  280,000  cubic  yafdl 
•79,1568.  ^  ^ 

Physical  Characteristics. 

General,  of  Calumet  River  and  tributaries,  '70,  104, 105.  Rooky  reef  li  miles  norti 
of  piers  and  2,800  feet  from  the  shore,  '70,  105.  Advance  of  shore  line  600  fee 
on  the  north  side  of  the  north  pier  and  a  recession  of  180  feet  alongside  tb 
south  pier  since  1870,  '75,  i,  233;  and  from  1875  to  1877  a  further  advance  d 
the  north  side  of  200  feet  and  a  further  recession  of  70  feet  on  the  south  side 
'77,  895.  A  corresponding  movement  of  the  deep-water  lines,  '77,  895.  Avci 
age  annual  advance  of  shore  line  north  of  piers,  115  feet,  1870  to  1877,  '77, 886 
The  Calumet  larger  than  the  Chicago  River,  '76,  ii,  441. 
Plaas. 

By  Captain  Heap,  1869,  piers  and  dredging  to  18  feet ;  estimated  cost,  |695,000,  *^ 
107.    Project  of  Major  Wheeler  and  pUm  of  Captain  Heap  compared,  '70, 105 
'76,  ii,  441. 
Private  and  Corporate  Work. 

Improvement  bv  the  Calumet  and  Chicago  Canal  and  Dock  Company,  '71, 117 
Contractor  for  dredging  and  revetment,  Charles  Mears,  '71,  117, 118. 
Projects. 

By  Major  Wheeler,  1869,  2  parallel  piers,  300  feet  apart;  dredging  to  13^  feet  ii 
channel ;  estimated  cost,  $299,875.  Conditions  of  recommen&tion,  '70, 104, 107 
'76,  ii,  441, 442.    Approved  by  the  Chief  of  Engineers  and  adopted,  '71,  117. 

By  Msgor  Gillespie,  1875,  to  extend  the  north  pier  to  the  18-foot  curve  and  the  souti 
pier  to  the  12-foot  curve ;  dredging  in  channel,  '75,  i,  232;  '76^  ii,  438;  '77, 808 
Surreys. 

1836.  By  Lieutenant  Allen,  '70,  105;  '76,  ii,  441. 

1845.  By  Captain  McClellan,  '70,  105;  '76,  ii,  441. 

1869.  Directed  by  Msijor  Wheeler,  made  by  Captain  Heap,  '70,  104 ;  '76^  ii,  441. 

1873.  Directed  by  Major  Houston,  made  by  Lieutenant  Hinman,  '73,  216. 

1878-»79.  Directed  by  Captain  Lydecker,  '79,  1568. 

Map8. 
Sketch  of  the  harbor,  June  30, 1879,  '79,  1568. 


€  Am  BRIDGE  HABBOB,  HID.— Improvisbcent  or. 
A  ppropriations. 

1671 $10,000,'71,  75,  615. 

1872 10,000,'72.  68,  687;  '73,72. 

1873 5, 000, '73,  72,  765 ;  '74,  i,  82,  ii,  24. 

1878 5, 000, '78,  175 ;  '79,501. 

1879 2,500,'79,  76,  501. 

Total  to  1879 $:52, 500 

List  of  appropriations,  '74,  i,  82,  ii,  24. 
Commerce. 

Statistics,  '7X,  616;  '73,  765. 
Contracts. 


dredging,  at  13|  cents  per  cubic  yard,  measured  in  scows,  and  10  cents  jier  cobil 
yard  thrown  behind  bulkheads,  '79,  501. 
Abstracts  of  bids.  '71,  615;  '73,  765;  '79,  50L 

Chief  of  Engineers. 

Reports,  '70,  32,  70;  '71,  75;  '72,  68;  '73,  72;  '74,  i,  82;  '75,  i,  87;  '76,  i,  ©i 
•79,  76. 
Engineers  in  Charge. 

Col.  J.  H.  Simpson.    Report,  '70,  421. 


BIVEBS  AND  HARBORS.  Ill 

CAMBBIDOE  HARBOR,  MD.— Continned. 

bglBCers— Continued.  _ 

Maj.  WilliamP.  Craighill,  '71, 71,  585.    Reports,  '71,  614-620 ;  '72,  687 ;  '73.  765 ; 
'74.  U,  24;  '75,  ii,68;  '76,  i,  288;  '79.  500. 
Asslsta^^ts* 
William  Popp.    Report,  '71,  66. 
Charles  J.  Bates,  '71.  616. 

CadiDates. 


By  William  Popp,  adopted  by  y 
at  the  ntonth  of  Choptank 


bridge,  if  10  feet  deep, 
h2,  ii,  24. 
lanclaJ  Statemeots* 

*71,75,76,615;  '72,  68,687;  '73.  72,  765;  '74,  i,  82,  ii,  24;  '79,  76,501. 
leffislatioii. 

A  company  chartered  by  the  State  of  Maryland  in  1868  for  the  improvement  of  the 

harbor,  etc.,  and  petitioned  to  have  their  charter  confirmed  by  tlie  United  States, 

•71,  619. 
rations. 

i«ory  of  operations,  '79,  76,  500. 
1870-'71.  Dredging  by  contract  in  progress,  '71,  75, 616. 

1S71-72.  Dredging  ceased  the  last  day  of  August  for  want  of  funds,  '72,  68, 687. 
11^*73.  Dredging  commenced  September  10.    The  width  of  entrance  was  increased 

from  50  feet  to  100  feet,  and  nearly  all  of  the  inner  basin  was  dredged  to  a  depth 

ofSfeet, '73,  72,  765. 
1873-^4,  Dredging  ceased  Angnst  11,  1873;  entrance  widened  to  125  feet,  '74,  i,  82, 

ii,24. 
1874-'75-76.  Operations  suspended,  '75,  i,  87,  ii,  68;  '76^  i,  63,  288. 

»lK8-79.  Dredging  by  contract  in  the  inner  harbor  and  approaches,  '79,  76,  501. 
iysical  Chiuracteristics. 

^scriirtionof,  '71,  616-620;  '79,  500. 

rrivate  and  Corporate  Work. 

About  §8,000  was  raised  and  expended  by  the  citizens  in  1869  in  dredging  and  build- 
ing a  jetty,  '71,  617. 

Bmlts  o^  '79,  501. 
Ejects. 

By  Msgur  Craighill,  in  1871,  for  dredging  an  entrance-way  at  the  mouth  of  Chop- 
tank  Cn^ek  and  a  basin  abreast  of  the  village  of  Cambridge,  8  feet  in  depth,  '74, 
ii,  24.  In  1&78,  for  enlargement  of  the  inner  harbor  and  widening  the  channel 
leading  thereto,  '79,  501. 

Iwrveys, 

i  Ordered  by  act  approved  July  11,  1870,  assigned  to  Col.  J.  H.  Simpson,  and  made 
under  his  direction  in  October,  1870,  by  William  Popp,  assisted  by  Charles  J. 
Bates.    Reports,  '71,  614,  620. 
Haps. 

Of  William  Popp's  survey,  mentioned,  '71,  615. 


CAMDEN  HARBOR,  MAINE.— Improvement  of. 
A^propriatloiis. 

1^73 $10,000,  '73,97. 

l'^4 10,000,  '74,  i,  107. 

J^3 10,000, '75,  i,  114. 

C«Btra€ts. 

1^  With  F.  Mead  for  dredging,  at  40  cents  per  cubic  yard,  '73, 1062.— 1874.  With 
A.  Wright  for  dredging,  at  28  cents  per  cubic  yard,  '74,  ii,  302.— 1875.  With  A« 
Wright  for  dredging,  at  18  cents  per  cubic  yard,  '75,  ii,  ;^. 

Abstracts  of  bids,  '73,  1062;  '75,  ii,  391. 

Entfineers. 

Chief  op  Engineers. 

Reports,  '73,  97,  106;  '74,  i,  107;  '75,  i,  114:  '76,  i,  40. 
ExGiNEER  I.V  Charge. 

iJentenantColonel  Thom,  1872  to  1876,  '73,  93;  '74,  i,103;  '75,1,  111;  '76, 1,37. 
Reports,  '73,  1062,  1106;  '74,  ii,  302;  '75,  ii,  390;  '76,  i,  156^ 
Assistant. 

A.  C.  Both,  '73,  1106.    Report,  '73,  1107. 
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CAMBEUr  HARBOR,  MAIIVE-Oontiniied. 

Fstimates.    (See  Projects. ) 
Financial  Statements* 

'73,  ^ ;  '74,  i,  107;  '75,  i,  114,  '76*  i,  40. 
Operations. 

187^'74.  22,753  cubic  yards  of  material  dredged,  forming  a  channel  2,000  feet  long, 
50  feet  wide,  and  7  feet  deep  from  deep  water  to  eastern  wharves,  '74,  i,  Iw, 
ii,  302. 

1874-^75.  Dredging  under  contract,  '75,  i,  114,  ii,  390. 

1875-76.  82,199  cubic  yards  of  material  dredged  from  channel,  completing  project^ 
'76*  i,  40,  157.    Total  amount  dredged,  104,952  cubic  yards,  '76,  i,  40,  157. 

History  of  operations,  '76*  i,  157. 

Projects* 

By  Lieutenant* Colonel  Thom^  1872,  for  excavating  a  channel  100  feet  by  7  feet  at 
mean  low -water  to  head  of  wharves  on  the  eastern  side  of  harbor,  1,000  fe«t 
long.  On  western  side  a  channel  80  feet  by  3  feet  by  1,400  feet  to  wliarves; 
f  urtner  to  regulate  the  entrancv  to  these  channels  by  dredging  between  wharves, 
'73,  97,  1062,  1108;  '74,  i,  107,  h,  302;  '75,  i,  114.  Second^iannel  modified  to 
7  feet  depth,  '76,  i,  157. 

Surveys* 

1872.  By  A.  C.  Both,  '73,  97,  1062, 1106. 
Soundings,  '73,  1108. 


CANARSIC  BAT*--(S«e  Long  Island  Coast.) 


CANEV'S  FORK  AND  OBEY'S  RITERS,  TENN.— ExAMiNATioir  or. 

Commerce* 

Benefit  to  commerce  by  improvement,  '79,  1275,  1277,  1278,  1279. 

Chief  of  Engineers. 

Reports,  '78,  105;  '79,  142. 
Engineer  in  Charge. 
Capt.  W.  R.  King,  '78,  105;  '79,  142.    Report,  '79,  1275. 
Assistant. 

C.  A.  Turrill,  '79,  1275.    Reports,  '79,  1275,  1277. 
Estimates. 
By  C.  A.  Turrill,  1879,  for  improvement  of  Caney's  Fork,  $30,228:  Obey's  River, 
$11,869.  '79,  1275,  1277,  1279. 
Physical  Cliaracteristics* 
Description  of,  '79,  1276, 1277, 1279. 
List  of  obstructions,  '79,  1276, 1278. 
Plans. 
By  C.  A.  Turrill,  1W79,  for  improving  Caney's  Fork  and  Obey's  River  by  dredging, 
excavating  rock,  and  building  nprap  dams,  '79,  1276-1279. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78,  105. 

1879.  Examination  completed  by  C.  A.  TurriU,  '79,  142,  1275, 1277. 


CANNON   BIVEK,   MIIVIV.— (Bee   also   Mississippi  River  Reservoirs.)-- 

Survey  of. 

Commerce. 

Statistics,  '67,  263. 
Engrincers. 

Chief  of  Engineers. 

Reports,  '66,  ii,  41,  iii,  36. 
Engineer  in  Charge. 

MoJ.  G.  K.  Warren,  '66,  ii,  41 ;  '67,  259,  262,  263. 

Surrey. 

In  progress,  '66,  iii,  36. 
Expenditure  for  survey,  '67,  262. 
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CAPE  COD  SHIP-CANALt  IIIA99.— Survst  of. 

ffiitoiy  of  commerce  pMsing  aoroea  the  isthmus  of  Cape  God  since  18S3.  '70,  478| 
479.  Importaoce  of,  during  the  war  of  1812,  '70,  478,  479.  Benefit  of  improve- 
ment to  oommeroe,  '70,  417,  481,  485,  486,  487,  492,  495.  Value  of  facilitating 
inland  coastwise  trade,  especiaUy  during  war,  '70,  487,  488,  494. 

Statistics,  '70^  480,  481. 
Defease. 

Military  value  of  canal,  '70,  488. 


Chief  of  Enginbebs. 
Beports,  '70^  476,  491. 
BoABD  OF  Enginbebs. 
1825.    Board  of  internal  improvement  report  in  favor  of  a  canal  route  via  Buz- 
zard's and  Barnstable  Bays,  '70,  4b0.    Report.  '70,  491. 
(General  Bernard,  Mijor  Totten,  and  Mr.  John  L.  SnlUvan.) 
1860.  Advice  of  hoard  to  committee  appointed  by  the  State  legislature  to  investi- 
gate the  proposed  location  and  constructi^'n  of  canal,  '70,  481. 

Lieot.  Col.  J.  G.  Foster,  1870,  '70,  477.    Reports,  '70,  477,  489. 

AflSIfiTANT. 

Heoiy  Mitehell,  '70,  481. 
Estimalcs. 

By  Lieutenant- Colonel  Foster,  for  a  breakwater  to  protect  the  canal,  $1,923,400, 
'70t  477.    For  ship-canal,  $9,703,5S^5,  '70,  490. 

Esrly  estimates  for  canal,  '70,  494. 
Legislalion. 

Biiiolaiion  of  the  lenslature  of  Massachusetts  in  favor  of  granting  aid  to  the  Cape 
Cod  Ship-CanalDy  the  construction  of  a  breakwater  at  the  eastern  end  of  the 
canal,  '70,  477.  Charter  granted  by  the  State  of  Massachnsette  for  the  con- 
struction of  a  canal,  '70,  Sll.  1791.  Committee  appointed  by  the  State  legisla- 
ture to  investigate  practicability  and  cost  of  a  navigable  channel  across  the 
isthmus,  '70,  479.  Subsequent  legislation,  '70,  478,  479,  481,  490. 
Physical  Characteristics. 

Tidal  record,  '70,  482,  483,  492,  494. 

Haximum  velocity  in  canal  that  would  be  caused  by  tide,  '70,  483,  484. 

Temperature  of  water  and  climate,  '70,  484,  494. 

SiBd  at  Barnstable  Bay,  '70,  495. 

Description  of  Cai>e  Cod  Harbor,  '70,  496. 
Flans. 

History  of  early  plans,  '70,  478,  479. 

By  G.  R.  Baldwin,  for  a  canal  to  commence  at  Black  Rivet  Harbor,  to  be  7/^  miles 
long,  120  feet  wide  at  bottom,  204  feet  at  water  line,  and  18  feet  deep,  to  be  fed 
from  Barnstable  Bay.  Locks  and  receiving  basins  at  each  end  and  a  breakwater 
at  Barnstable  Bay  side,  '70,  481. 

By  Lieutenant-Colonel  Foster,  for  a  breakwater  to  form  an  artificial  harbor  and 
nroteciion  to  canal,  '70,  488,  489.    Ceneral  conclusions  of  Lieutenant-Colonel 
Foster,  strongly  advoc'iting  an  open  canal,  '70,  48!M89. 
SnreTs. 

1776.  Bv  Mr.  Machin,  to  determine  the  practicability  of  a  canal,  '70,  479. 

179L  By  John  HQls,  '70.  479. 

1818.  By  L,  Baldwin,  '70,  479,  492. 

1825.  By  M^.  P.  H.  PerauU,  '70,  4«0. 

1860.  By  State  of  Massachusetts,  '70,  481. 


CAPE  FEAR  AND  DEEP  BITERS,  N.  €.  (from  Reeves  Poiot  toIi4^ 

Granoe).--Sukvey  of. 


Chief  of  ENaiKEERs 

Reports,  '71,  76;  '72,  73,74. 
E50IKEEH  IN  Charge. 

Maj.  W.  P.  CraighiU,  in  1871.    Reporte,  '71,  621 ;  '72,  741. 

AaSIfiTANT. 

George  H.  Elliott.    Report,  '72,  742. 
Estimates.    (See  Plans.) 

8  £N 
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CAPE  FEAR  AND  DEEP  BITERS,  N.  €•— Contmiied. 

Plans. 

First  division,  from  La  Grange  to  Fayette ville,  85  miles.  For  the  iTDprovement  of 
falls  that  occur  at  intervals  throughoat  its  extent  by  the  constmction  of  19 
river-dams  and  2  slough-dams,  varying  from  7^  feet  to  17  feet  in  height,  of  rub- 
ble masonry,  and  23  lucks  of  masonry,  with  gravel  banks  when  needed:  5  feet 
depth  of  water  on  miter-sills,  lock-chambers  120  feet  by  20  leet. 

Second  division,  from  Fayetteville  to  Hungry  Neck,  06  miles.  Sixty  miles  of  longi- 
tudinal dikes  and  15,000  cubic  yards  of  dredging. 

Third  division,  from  Hungry  Neck  to  Wilmington,  4G  miles,  no  improvement. 

Fourth  division,  from  Wilmington  to  Reeves  Point,  19  miles.  Removal  of  the  wreck 
North  Heath.  Removal  of  timber  obstructions.  Removal  of  the  shoal  called 
"  the  LogaJ*^    Dredging  135,000  cubic  yards. 

Estimated  cost,  82,316,711,  '72.  742-749. 
Private  and  Corporate  l¥ork. 

Companies  organized  for  the  improvement  of  Cape  Fear,  Deep,  and  Haw  Rivers  in 
1796  and  1849.    They  received  liberal  aid  from  the  State  and  expended  a  largo 
amount  of  money  (the  latter  company  $350,000)  in  the  construction  of  dams, 
canals,  and  locks.    This  work  was  practically  an  utter  failure,  '72,  744. 
Projects. 

None  submitted.    Extract  from  report  of  Msigor  Craighill:  '^The  improvement 
would  obviously  be  very  expensive,  and  under  the  circumstances  of  the  case  I 
refrain  from  making  any  recommendations  for  appropriations/'  '72,  742. 
Survevs 

1871.  Under  direction  of  Major  Craighill,  by  George  H.  Elliott.  Reports,  '71,  621 : 
'72,  741-749. 

[C.  C] 


CAPE  FEAR  BITEB9  IV.  €•— Improvement  of. 

.  A  pproprlatlons. 

1829 ^0,000  00.    Act  of  March  2. 

18:]0 25,688  00.    Act  of  April  23. 

18:U J  25,705  00.    Act  of  March  2. 

1832 28,000  00.    Act  of  July  3. 

1833 28,000  00.    Act  of  March  2. 

1834 5,234  00.    Act  of  June  8. 

1835 20,000  00.    Act  of  March  3. 

1836 20,000  00.    Act  of  July  2. 

1837 10,000  00.    Act  of  March  3. 

1838 20,000  00.    Act  of  July  7. 

1847 60192.    Act  of  March  2. 

1852 20,000  00.    Act  of  August  30. 

1854 140,000  00.    Act  of  July  2. 

1870 100,000  00,  '70,70,  421. 

1871 75,000  00,  '71,75,  610. 

1872 100,000  00,  '72,71,699. 

1873 100,000  00,  '73,77. 

1874 150,000  00,  '74,  i,  89,  ii,  71. 

1875. 150,000  00, '75,  i,  90,  ii,  99. 

1876 132,500  00,  '76,1,66,309:  '77,63,333. 

1878 160,000  00,  '78,69,476. 

1879 100,000  00,  '79,81,557. 

Total  to  1879 $1, 430, 728  92 

Statement  of  appropriations  from  1870  to  1879,  '79,  561. 

^Cominerce. 

Statistics,  '71,  610-612;  '72,  699;  '73,  793-796,  807;  '74,  75-81;  '76,  i,  310-313; 
*  .   '77,  340-356;  '78,  482-491 ;  '79,  462-474. 

Contracts. 

cubic 

'f  cents 

.    ,  ^  .. ,  __jterial  and 

labor,  '76,  i,  308,  314.-1876.  Bangs  and  Dolby,  stone,  at  81.89  per  cubic  vard, 

•77,  332,  335.— 1877.  W.  II.  French,  stone,  at  |1.63f  per  cubic  yard,  'TS^  476.— 

1878.  l^-ench  and  Dolby,  stone,  at  ^1.75  per  cubic  yard,  '79,  557. 

.Abstracts  of  contracts,  '75,  ii,  102;  '76,  i,  314. 

.Abstracts  of  bids,  '73,  792;  '74,  ii,  74,75;  '75,  ii,  102-104;  '76,  i,  314;  '77,  334,  3:«' 
'78,476;  '79,557. 
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CAPE  FEAR  BITEB,  N.  G«— Coniiuued. 

IMcHllientS*    (Not  printed  in  reports.) 
Nnmeroiis  documents  referred  to  by  Lieut.  Col.  Foster,  '73,  804-815.    Report  of  Capt. 
Hartman  Bache,  H.  Doc.  120,  20tli  Cong.,  let  Sess.    Report  of  commission  ol 
1853,  H.  Doc.  1,  33d  Cong.,  Ist  Sess.,  part  2,  '73,  807,  814.    Report  of  commis- 
sion of  1858,  Ex.  Doc.  2,  36th  Cong.,  1st  Sess.,  part  3,  page  829,  '73,  809.    Re- 
port, Col.  J.  H.  Simpson,  S.  Doc.  27,  41st  Cong.,  3d  Sess.,  '71,  610.    Also  all 
reports  of  engineers  in  charge  prior  to  1870. 
Engineers. 
Chief  of  Enoinkebs. 

Reports,  '66,  i,  3.    Reports,  '70,  32,70;  '71,  74;  '72,  70;  '73,  77;  '74,  i,  88;  '75, 
i,90;  '76,  i,  65;  '77,  62;  '78,  68;  '79,  80. 
Board  of  Engineers. 

Id53,  March  30.  Commission  convened,  and  reported  in  favor  of  the  improvement 
at  and  below  Wilmington  by  jetties,  fences,  revetments,  &c.,  '73,  807;  '76,  i, 
323.    Report,  H.  Doc.,  33d  Cong.,  1st  Sess. 

(Prof.  A.  D.  Bache,  U.  8.  C.  S.,  Mag.  I.  I.  Stevens,  U.  S.  E.,  Capt.  D.  P.  Woodbury, 
U.  8.  £.,  and  Lient.  Charles  H.  Davis,  U.  8.  N.) 

1853^  April  18.  Board  of  river  and  harbor  improvements,  to  which  was  referred 
the  report  of  the  aforesaid  commission,  reported  thereon,  approving  x)art  of  the 
plan,  bat  sabstituting  a  plan  of  improvement  by  dredging,  wing-dams,  jetties, 
&c.,  '73,  809.    (Colonel  De  Russy  and  others.) 

1858,  December  30.  Commission  convened  to  examine  condition  of  entrances  of 
Cape  Fear  River.  Recommend  improvement  by  construction  of  stone  jetties, 
'73,  810,  811.    Report,  Ex.  Doc.  2,  36th  Cong.,  Ist  Sess. 

(Prol  A.  D.  Bache,  U.  S.  C.  S.,  Hon.  1. 1.  Stfevens,  M.  C.  Lieut.  J.  N.  Moffit,  U.  S. 
N.,  Captaios  A.  A.  Humphreys  and  William  B.  Franklin,  and  Lieut.  W.  H.  C. 
Whiting.) 

1871,  December  12,  and  1872.  January  12.  Board  convened  at  Wilmington.  Rec- 
ommended continuation  of  the  work,  '73,  797-799. 

(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  Majors  Gillmore  and  Craig- 
hill.) 

1872,  December  6.  Reconvened  at  New  York  City.  Recommend  dredging  at  Bald- 
head  Channel,  that  the  work  of  closing  be  continued  to  Zeke's  Island,  and  clos- 
ing New  Inlet  with  pile- work.    Report,  '73,  799-815. 

(Lieutenant-Colonels  Tower,  Wright,  and  Foster,  and  Majors  Gillmore  and  Crnig- 
hilL) 
Engineers  in  Charge. 
Lieut.  J.  K.  Manstield  and  Lieut.  John  Winder,  in  1835.    Inspection,  *73,  814. 
Lient.  Alexander  J.  Swift,  1836  to  1^  '73,  814. 
Captain  McClellan,  1839,  '73,  814. 

Capt.  D.  P.  Woodbury,  1853  to  1855,  '70,  422;  '73,  804,  809,  810. 
Lieutenant  Whiting,  in  1856,  '73,  810. 
Colonel  Tumbull,  1857,  '73,  810. 
Col.  J.  H.  Simpson,  1870,  '70,  421. 
Maj.  William  P.  CraighiU,  1870,  '71,  74,  610.    Reports,  '71,  609:  '72,  698:  '73, 

789;  '74,  ii,  68;  '75,  ii,  98;  '76,  i,  308;  '77,  332. 
Capt  Charles  B.  Phillips,  1878,  in  temporary  charge,  '78,  47.5,  492. 
M^g.  WilUam  P.  Craighill,  1878,  '79,  556. 
Assistants. 
Lieut.  William  R.  Livermoro,  '70,  422. 
Walter  Griswold,  '70,  422;  '71,  610. 
Capt,  C.  B.  Phillips,  1872  to  1876,  '76,  i,  309.     Reports,  '74,  ii,  69,  71 ;  '75,  ii,  99. 

Historical  sketch  of  work,  '76,  i,  321-331. 
Henry  Bacon,  1876,  '76,  i,  309.  Reports,  '76,  i,  314 ;  '77, 335;  '78, 477, 493;  '79, 557. 
Estimates. 
By  Col.  J.  H.  Simpson,  for  breakwater  connecting  Zeke's  and  Smith's  Islands, 

$256,415.53,  '70,  70. 
By  Major  Craighill,  increased,  '71,  610. 
By  Capt.  C.  B.  Phillips,  for  dredging  a  12-foot  channel  to  Wilmington,  $260,000,  '74, 

ii,  69,70.    Afterwards  reduced  to  |120,000  '75,  ii,  101. 
ByM^or  Craighill,  for  work  at  Smith's  Island  and  extension  of  Federal  Point  jetty, 

etc.,  $90,0U0,  '74,  ii,  70. 
By  M^ior  Craighill  and  Captain  Phillips,  for  completing  the  work  of  closing  New 

Inlet,  $420,000,  '75,  ii,  99. 
By  M^jor  CraighUl,  for  completion  of  existing  project,  $50,000,  '79,  557 ;  increased 

to  $75,500  on  account  of  damage  by  storm,  '79,  81. 
By  Assistant  Henry  Bacon,  to  complete  existing  project,  $199,375 ;  and  $15,000  for 
annual  dredging,  '79,  561. 
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CAPE  FEAB  RITER,  HT.  C.--Coiitinned. 

Expenditures. 

Total  to  October  11,  1856,  at  Baldhead  and  Zeke's  Island,  $138,750,  '73,  810 
Operations. 

History  of  operations  to  1872,  by  Lieutenant-Colonel  Foster,  '73,  806-815.  By 
Captain  Phillips,  to  1876.  '76,  i,  321-331. 

1829-'38.  Jetties  bnilt  by  United  States,  '73,  813. 

1853.  Work  begun  at  month  of  river,  '73,  809. 

1870-71.  Closing  inlets  by  crib -work,  '70,  70, 422 ;  607  feet  of  breakwater  and  super- 
structure built,  '71,  75,  610. 

1871-72.  Breakwater  extended  nearly  1.200  feet,  '72,  70. 

1872-73.  Extension  of  breakwater  to  4,403  feet,  and  protection  to  Smith's  Island 
beach,  '73,  789,  790. 

1873-74.  The  deflecting  jetty  from  Federal  Point  extended  to  500  feet  in  length ; 
dredging  at  Baldhead  Bar,  and  at  the  ''  Logs,"  '74,  i,  88,  89,  ii,  71.  72. 

1874-75.  Dredging  at  Baldhead  Bar,  removing  stumps  at  the  "  Logs,^'  dredging  at 
Horse  Shoe  Shoals,  and  repairs  to  Federal  Point  jetties,  and  the  works  between 
Smith's  and  Zeke'a  Islands,  '75,  i,  90,  ii,  99. 

1875-76.  An  apron  of  timber,  brush,  and  stone,  from  Federal  Point  Jetty  to  Zeke's 
Island  (initial  to  closing  New  Inlet),  a  distance  of  4,352  feet;  dred^^g  at  Horse 
Shoe  Shoals  continued,  cut  increased  from  100  feet  to  200  feet  in  width,  and 
from  9  feet  to  12  feet  in  depth;  dredging  at  Baldhead  Channel,  removal  of  ob- 
structions placed  by  Confederated  in  the  river  channel,  '76,  i,  65, 2M38, 309, 314, 315. 

1876-'77.  20,304  cubic  yards  of  stone  placed  by  contract  between  Zeke's  Island  and 
Federal  Point  to  continue  work  of  closing  the  inlet,  '77,  62,  333,  335.  Repain 
to  the  works  between  Smith's  and  Zeke's  Islands,  '77,  Z36, 

1877-78.  40,440  cubic  vards  of  stone  deposited  on  the  dike  closing  New  Inlet,  '78; 
68.  475,  477,  492. 

1878-79.  Placing  stone  on  New  Inlet  dike  and  dredging  on  Baldhead  Bar,  '79,  80, 
556,  558,560. 
I'livslcnl  Olinmcteristlcs 

Described,  '72,  698,  699;   73,  789,  790,  805-815;  '74,  ii,  68-72.    Tidal  observations, 
with  diagram,  '76,  i,  318-321 ;  '77,  339.   See  also  historical  sketch,  '76,  i,  321-331. 
Private,  Corporate,  and  State  Work. 

The  improvement  of  the  river  between  Campbell's  Island  and  Wilmington  by  em- 
bankments, jetties,  and  dredging,  commenced  by  the  State  government  in  1823 
and  continued  to  18^,  under  the  direction  of  State  Engineer  Hamilton  Fulton, 
'73,813;  '76^1,  323,  m 
Projects. 

History  and  description  of,  from  the  commencement  to  1872,  by  Lieutenant-Colonel 
Foster,  '73,  805,815.  Also  by  Captain  Phillips,  from  commencement  to  1^6, 
'76,  i,  321-331.    For  the  original  projects,  see  Private  and  Corporate  Work. 

By  Cant.  Hartman  Bache,  in  18^.  Modifies  plans  of  Mr.  Fulton  and  proposes  sheet- 
pile  jetties  at  Eagle  Island,  the  Northwest  branch,  and  six  other  places  below 
Wilmington,  '73,  813, 814. 

By  commission  and  board  of  river  and  harbor  improvements,  in  1853,  for  protection 
of  Baldhead  Point  by  jetties,  closing  of  openings  through  the  beach  at  Smith's 
Island,  and  a  jetty  at  north  end  of  Zeke's  Island^  '76^  i.  323. 

By  board  of  commissioners,  in  1858,  for  restoration  ot  the  old  works  and  jetties  at 
Zeke's  Island,  protection  of  Smith's  Island  beach  by  Jetties,  and  provisional 
closing  of  New  Inlet,  '76,  i,  324. 

By  Board  of  Ens^eers,  in  1871-'72,  for  dredging  in  Baldhead  channel,  continuation 
of  work  at  Zeke's  Island  on  present  plan,  continuing  it  across  the  island  and 
into  the  river,  and  closing  New  Inlet  by  pile-work  filled  with  brush  and  loaded 
with  stone;  suspension  of  work  on  jetty  and  beach  protection  at  Baldhead 
Point,  '73,  H02. 

Secretary  of  War. 

Commissions  of  1853  and  1858  appointed  by,  '73,  807, 809. 
Surveys. 
Summary  and  history  of,  from  1733  to  1872,  by  Lieutenant-Colonel  Foster,  '73, 

804-815,  and  by  Captain  PhilUps  to  1876,  '76, 1,  321-331. 
1877.  Under  direction  of  Major  Craighill  by  Henry  Bacon,  at  various  places,  '77, 

337;  '79,475,479. 
!Maps. 
History  and  list  of,  from  1733  to  1872^  '73,  804-815.    Sketch  of  obstructions  placed 

in  the  river  by  Confederates.  '76,  i,  330. 
1878.  Showing  channels  near  New  Inlet  and  the  proposed  new  cut,  '78,  476. 
Sketches  of  the  dam,  '78^  478. 

[C.  C] 
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CAPE  FOCEilVlSATHlSB  HARBOB,  OBEO.— Examznatiok  of. 

CoDiiBerce* 

JuBtiflcation  of  improTement,  '79, 1799. 
Statistics,  '79,  1799. 


Chief  of  Engineers. 

Reports,  '7^  139;  '79,  183. 
Engineer  in  Chabge. 

Mai.  J-  M.  Wilflon,  '78,  138  j  '79,  180, 183.    Report,  '79,  1796. 
Assistant 

R.  A.  Habersham,  '79,  1796.    Report,  '79,  1799. 


BjR.  A.  Habersham,  1879, for  breakwater  9.900  feet  long,  $11,462,487;  for  a. break- 
water 4,900  feet  long,  $4,606,132,  '79, 1798, 1801 ;  for  a  breakwater  600  feet  long 
at  harbor  north  of  the  cape,  |656,251,  '79,  1798, 1801, 1802. 
Pkfsical  Characteristics. 
Description  of,  '79,  1796, 1797, 1799, 1800, 1802. 
Tides  and  fogs,  '79,  1797, 1801. 
Direction  of  prevaiiing  winds,  '79,  1800. 


By  Major  Wilson,  1879,  for  a  breakwater  9,900  feet  long^  to  form  a  harbor  of  refuge, 
'79,  1796, 1801.    Recommends  breakwater  north  of  cape  instead  of  south,  600 
feet  long,  affording  50  to  100  acres  of  anchorage,  '79,  1798, 1799, 1801, 1802. 
Sanreys. 

1878.  Examination  ordered,  and  in  progress,  to  ascertain  its  adaptability  as  a  harbor 
of  refuge,  '78^  139. 

1879.  Competed  by  R.  A.  Habersham,  '79,  183, 1796. 


CAP13  OBEOOBT9  OBEO.— Examination  of. 
(Bee  also  Pacific  Coast,  Harbor  of  Refuge.) 

Chief  of  Enginbebs. 

Reports,  '77,  123. 
Board  of  Engineers. 
Of  the  Pacific  coast  met  in  August,  1876,  to  ''examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  breakwater  and  harbor  of  refuge."    The  board  consider  that  a  safe  harbor 
^  mile  square  could  be  made  at  Cape  Gre^^ory.    Report,  '77,  1055. 
(Lieut.  Cols.  Alexander,  Stewart,  and  Williamson,  and  Major  Mendell.) 

EsUBiates. 

By  Board  of  Engineers,  for  breakwater,  |3,710,168,  '77,  1059. 


CATAIVBA  BITEB9  N.  G.—Examination  of. 

C^flmerce* 

Benefit  of  improyement  to  commerce,  '76,  i,  372, 373. 
Statistics  01  commerce,  '76,  i,  372,373. 


Chief  of  Engineers. 

'76,  i,  69;  '79,  95. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  8.  C.  E.,  '76,  1,  6a    Report,  '76, 1,  367. 
Capt.  C.  B.  Phillips,  '79,  88. 
EstiBiates. 

By  S.  T.  Abert,  1875,  for  locks,  dams,  and  dredging,  $1,346,900,  '76,  i,  375. 
Physical  Characteristics. 
Description  of,  '76,  i,  367, 368, 372, 374. 
Table  of  distances  and  levels,  '76,  i,  369, 370. 
Plans. 
By  8.  T.  Abert.  1876,  for  lateral  dams  and  removal  of  obstructions ;  not  recom- 
mended.   For  slack-water  navigation  by  means  of  locks  and  dams  considered 
too  costly.    Recommends  surveys  before  determining  plans,  '76^  i,  374, 375. 

1824.  From  Moore's  Shoals  to  State  line,  by  H.  Fulton,  '76,  i,  368. 

1875.  Examination  by  S.  T.  Abert,  from  South  Carolina  line  to  Old  Fort,  N.  C,  '76, 

i  69  367. 
1879.  Survey  ordered,  '79, 95. 
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€ATIIAN€E9  IIIE.— Suryey  ordered  by  act  of  March  3, 1879,  '79, 52. 


€EDAB  BATOIJ  BAB  (OalTeston  Bay),  TEX.— Sitbyet  of. 

Commerce. 

Importance  of,  '75,  i,  943, 944. 
Statistics,  '75,  i,  942,943. 
Engriiieers. 
Chief  of  Engineers. 

Reports,  '75,  i,  80. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1875,  '75,  i,  79.    Report,  '75,  i,  941. 
Assistant. 
R.  B.  Talfor,  '75,  i,  929. 
Estimates.    (See  Plans.) 
I'liysical  Cliaracterlstlcs. 
Description  of,  '75,  i,  942. 

Plans. 

By  Captain  Howell,  1874,  for  a  channel  100  feet  by  5  feet  across  the  bar ;  estimated 

cost,  $5,750,  '75,  i,  942. 
SurTeys. 
.  1874.  By  R.  B.  Talfor  of  bar  in  Galveston  Bay  near  mouth  of  the  San  Jacinto  River, 

'75,  i,  80. 


CEDAR  CIT¥,  MO.— (See  Missouri  River.) 


CEDAR  KEYS  HARBOR,  FliA.— iMPROVEMEirr  of. 

A  ppropriations. 

1872,  allotment  for  survey. ..  $3, 750,  '73,  723. 

1872 7, 500, '73,  67 ;  '74,  i,  75. 

1875 15,000,  '75,  i,  80. 

1876 10,000,  '76,  i,  72. 

1878 20,000,  '78,79. 

1879 15,000,  '79,  101. 

Total  to  1879 $71,250 

Statements  of  appropriations,  '79,  814. 
Commerce. 

Limited  importance  of  commerce,  '73,  722,725. 

Statistics,  '73,  725;  '78,  589;  '79,  813. 
Contracts. 


Year. 

Contractor. 

Contract  for— 

Reference. 

1874.. 
1875.. 

J.  £.  Slaughter 
. .  do 

Dredging,  at  99  cents  per  onbio  yard 

Dredging,  at  59^  and  92  cents  per  cubic  yard 

'75,  ii,  7. 

»76,i.  492;  »77,412. 

'78.  589. 

1877.. 

....do 

Abstracts  of  bids,  '74,  i,  895;  '75,  ii,  8;  '77,  413;  '79,  814. 
Eng^ineers. 

Chief  of  Engineers. 

Reports, '72,64;  '73,67;  '74,i,75;  '75,i,80;  '76,i,71;  '77,70;  '78,79;  '79,101. 
Engineers  in  Charge.  » 

Col.  J.  H.  Simpson,  1872,  '72,  64;  '73,  66. 

Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 

Capt.  A.  W.  Damrell,  1873  to ,  '73,  66.    Reports,  '73,  721 ;  '74,  i,  895;  '75,  u, 

7;  '76,  i,  492;  '77,  412;  '78,  589;  '79,  812. 

G.  Jaenicke,  '73,  721.    Report,  '73,  723. 

C.  F.  Geisinger,  '73,  721. 
Estimates.    (See  Plans.) 
Financial  Statements. 
'73,  723;  '74,  i,  75;  '75,  i,  80;  '76,  i,  72;  '77,  70;  '78,  79;  '79,  101. 
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CSJDAR  K£TS  HARBOR,  FliA.-Oontinued. 
Operations. 


CuiKyds, 


18n-73 

1873-74   

1S74-T5  6, 691 

1673 -rrc  24,045 


Survey  made '73,  67. 

Work  suspended ;  f^ds  not  sufficient '74,  i,  75. 

Channel  cut  1,850  feet  by  60  feet  by  12  feet I  '76,1,80,11,7. 

Channel  completed  through  outer  bar !  '76,  i,  72,498. 


\m-Ti Work  suspended  for  lack  of  funds ■  '77,70,412. 


1877-78  14, 221     Channel  80  feet  by  HA  feet  between  Depot  Key  and  Way  Key. 


im-19  24,748 


Channel  200  feet  by  ll)/\y  feet  through  middle  ground. 


'78,  70, 589. 
•79, 101, 813. 


History  of  operations,  *79,  812. 
Physical  Characteristics. 

Deacription  of,  '73,  721,722,724,725;  '78.  813. 

Sonndings  and  tide  obBervations,  '73,  724. 
Plans. 

By  G.  Jaenicke,  1873.  Ist,  for  dredging  channel  12  feet  deep  and  150  feet  wide  from 
the  i2-foot  cnrve  outside  to  the  same  inside ;  estimated  cost,  $17,923,  '73,  722, 726. 
2d,  for  channel  same  width  and  depth  as  foregoing  across  the  bend  of  the  river 
below  and  to  the  westward  of  Harbor  Key ;  estimated  cost,  $115,578,  '73,  722, 
726.  * 

Projects. 

By  Captain  Damrell,  1^73,  for  dredging  a  channel  100  feet  wide  by  10  feet  deep 
across  the  bend  at  the  proposed  lint^;  estimated  cost,  $37,510,  '73, 721,  722 1  '75, 
i,  80,  ii,  7.  Modified  to  channel  2U0  feet  wide  and  improving  channels  inside  of 
Sea  Horse  Key,  and  at  the  bend  between  Depot  Key  and  Harbor  Key,  '75,  ii,  7; 
'76,  i,  72,  493.  For  channel  through  Middle  Ground  200  feet  long  by  rO  feet 
wide  and  10  feet  deep,  '78,  58l\  For  removal  of  the  wreck  of  the  steamer  Get- 
tysburg, '79,  lOl,  813. 
Sarveys. 

1«72.  Ordered,  '72,  64.    1873.  Completed  by  G.  Jaenicke,  '73,  67,  721,  723. 


CHABENTOIf  C  ANAIi,  liA.-^urvey  ordered  by  act  of  March  3, 1879,  '79, 112. 


CHARIiES  RITER.  MASS-^-SuRVETOF. 

Csnmerce. 

Statistics,  '79,  293,  294. 
Eagiaeers. 

CHIEF  OF  ENGIXESBB. 

Reports,  '78,  46 ;  '79,  52. 
Engikeek  in  Charge. 
Lieut.  CoL  G.  Thorn,  '78,  46 ;  '79.  52.    Report,  '79,  290. 

B.  A.  ShaUer,  '79,  291.    Beport,  '79,  292. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

Deacription  of,  '79,  291,  292. 
Rue  and  faU  of  tide,  '79,  291,  292. 
Piaas- 
By  R.  A.  Shailer,  1879,  for  dxedflplnff  a  channel  100  feet  Wade  by  6  feet  deep  from 

Western  avenue  bridee  to  Market  street  bridge.    Also  a  channel  75  feet  wide 

and  3  feet  deep  from  latter  point  to  head  of  tide- water ;  es^amated  cost,  $70,000, 

'79,  292,  293. 
By  Lieutenant-Colonel  Thorn,  1879,  for  dredging,  the  same  as  above,  with  the  addi 

tion  of  a  channel,  from  mouth  to  Western  avenue  bridge,  JlX)  feet  wide  by  7  fee^ 

deep;  estimated  cost,  (85,000,  '79,  291. 
Sarveys, 
1861.  From  mouth  to  Western  avenue  bridge,  '79,  290. 

1878.  Ordered  and  in  progress,  '78»  46. 

1879.  By  K.  A.  ShaUer,  to  the  head  of  tide-water,  '79,  52,  29^ 
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Appropriatioiis* 

1852 150,000.    Actof  August  30, 1852. 

1871 13,000,  '71,  69. 

1872 38,700, '72,  651;  '76,372. 

1873 5,000, '73,68. 

1874 18,000, '74,  i,  77. 

1875 10,000,  '75,  i,  83. 

1876 10,000,  '76,1,69. 

1878 200,000,  •78*77,544. 

1879 200,000, '79,  96. 

Total  to  1879 $544,700 

List  of  appropriations,  '76,  371. 
Commerce. 
Of  the  city  of  Charleston,  '71,  584 ;  '78,  i,  551, 552.    Benefited  hy  the  work,  '71, 584. 
The  commercial  interests  discussed  by  the  president  of  the  city  chamber  of  com- 
merce, '  78*  551. 
COMMEECIAL  STATISTICS,  '71,  584;  '73,  732;  '77,  372;  '78*  551;  '79,  736. 
Contracts. 


1 

Nune. 

FOF— 

Work  done. 

. 

Year. 

1 

1 

Beferenoes. 

1871.. 
1872.. 

Benjamin  Mafllefert . . 

Bemoving  -wrecks  of  five  vessels. . 
Bemoving  monitor  Patapsco  to  26^ 

water. 
Bemoving  three  wrecks   to   20' 

water,  one  to  7'. 
Bemoving  wrecks  and  125  feet  of 

jetty  to  20'. 
Bemoving  monitor  Keokok  to  16' 

water. 
Bemoving  stone  from  rained  Jetty 
do 

No. 
5 

1 

4 
8 

1 

0.ydt. 
■***'*** 

2,883 

1,878 
8,600 

'72,«5L 
•72,  652. 

1872.. 

do 

^3,  727. 

1872.. 

iToel  (rxiffin ...... 

'TS,  T27:  *75,  ii,  28: 

1873.. 
1874.. 

Bei^jainm  ^iaiUefert . . 

.•••••  uO  . .  .•.••••••••■• 

'76,  1 430. 
'73,  727. 

'75.  iL28:  '7^.1438. 

1874.. 

David  SvmonB 

Td.  ii.  S8:'70,  L4d0. 

Bongs  &  Dolby 

'Pnnnflfi.tinn  Anmn  fnrnnrt.1i  ithttv. . 

'79,  732. 

Abstracts  of  bids,  '73,  731 ;  '75,  ii,  28 ;  '79,  735. 
Abstract  of  contracts,  '73,  731 ;  '79,  736. 
Extract  from  specifications  for  jetty  apron,  '79,  732. 
EoiTineers. 
Chief  of  Engineers. 
Reports  to  Secretary  of  War,  concur  ring  in  views  of  Board  of  Engineers  onLieat. 
Col.  Gillniore's  project  for  permanent  jetties,  '78,  553.    Reports,  '66,  i,  3 ;  '70, 31, 
63;  '71,  69;  '72,  64;  '73,  68;  '74,  i,  76;  '75,  i,  82;  '76,  i,  69;  '77,  66;  '78,  76; 
'79,  95. 
Board  of  Engineers. 
Convened  April  24,  1878,  and  presented  preliminary  report,  concurring  in  Lieu- 
tenant-Colonel Gillmore's  views  as  to  the  practicability  of  the  jetty  system,  for 
improvement  to  a  depth  of  21  feet  at  mean  low-water  on  the  bar)  at  a  cost  of 
^1,800,000  to  $3,000,000.    Report,  '78,  571. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Newton,  and  Gillmore.) 
Engineers  in  Charge. 

Maj.  Q.  A.  Gillmore,  1870  to  ,  '70,  63;  '71,  69.     Instructions  to  Captain 

Ludlow,  '71,  580.    Report  and  project  for  permanent  jetties,  '78,  554.     Reports, 
'71,  578;  '72,  651;  '73,  728;  '74,  il,  3;  '75,  ii,  28;  '76,  i,  430;  '77,  369;  '78»  543; 
'79,  732. 
Assistants. 
Capt.  WilUam  Ludlow,  1870  to  1872,  '71,  69 ;  '73,  68.    Report,  '71,  580. 
Assistants  Eppley  and  Guerrero,  '71,  584. 
Capt.  D.  P.  Heap,  1872  to  1873,  '73,  68;  '74,  i,76. 
Lieut.  F.  A.  Mahan,  1873  to  1874,  '74,  i,  76. 
Capt.  J.  W.  Cuyler,  1874,  '74,  i,  76.    Report,  '74,  ii,  4. 

Capt.  J.  C.  Post,  1874  to ,  '74,  i,  76.    Reports,  '77,  369;  '78,  546;  '79,  736. 

George  Daubeney,  1878,  on  current  observations,  '78;  544. 
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€HARIiE9TON  HARBOR,  S.  €.-Contdnned. 


Jm. 

^- 

Tor— 

Amoont. 

Beferenoes. 

1871.. 

isn.. 

C»pt(d]i  Ludlow 

JiMjor  Gfllmore 
do 

Bemoving  -wrecks,  125  feet  of  Jetty,  and  dredging 

Beach  Cluumel. 
......do 

$100,750 

75,700 

18,000 

5,000 

10,000 

25,000 

10,000 

•    5,000 

1,800,000 

4,278,000 

'71,584. 

'71, 88, 70, 570. 
'73.  731. 

1IR3 

Bemoving  wrecks  in  Beach  Channel  and  dredging 

BemoTring  75  feet  of  Jetty  in  Beach  Channel 

Bemoving  50  feet  more  of  Jetty  in  Beach  Channel 
Additional  dredirinff  in  harbor 

\m 

do 

'73.  781. 

VBi 

do 

'74,  ii,  5. 
'76,  ii,  31. 
*76,  i,  431. 

im . 

do 

VCI 

do 

Additinmn]  for  mmnirinflr  TiAur  fthoAlA ..    _. 

1«77. 

do 

Additional  for  removinp  iHtv 

'77,  370. 

J878.. 

do 

P4*nnanflnt  workflow  lettiefi .................... 

1 '78,  645, 570. 

1878.. 

do 

Permanent  works,  ietties  flill  heitrht .............. 

Originihl  estimate  for  removing  9  wrecks  and  125  feet  of  jetty  stated  at  |74,000  to 
176,000,  '73,  68,  727;  '74,  u,  3:  '77,  370.    Exceeded  in  1875  by  |9,700,  '75,  ii, 
30;  in  1878  by  |17,000,  '79,  95. 
Eipendimrefu    (See  also  Financial  Statements.) 
hy  State  of  South  Carolina,  $200,000.    By  city  of  Charleston,  (25,000,  '78,  552.    By 
United  States,  1871-1878,  |93,000,  '79,  95 ;  $93,700,  '79, 731.   List  of  expenditures 
by  contractor  in  removing  wreck  of  monitor  Patapsco,  '73,  730. 
Financial  Statements. 
•73,  68,  731;  '74,  i,  76,  u,  5;  '75,  i,  83,  ii,  30;  '76^  i,  69,  431;  '77,  67,  371;  •78»  77, 
545;  '79,  96,  735. 
Lefialation. 
Besolntion  of  United  States  Senate,  April  25, 1878,  calling  for  inibrmation  regarding 
permanent  works,  '78,  553. 
Operations. 
Suapended  from  1854  to  1870,  '6e»  i,  3;  '70,  31,  63. 


h 

If 

Jetly 
removed. 

• 

Bemarkfl. 

Tmt. 

QD 

-- —        T 

t 

Refsronoes. 

18»-*70-71 

a  yds. 

L.fL 

0,yda. 

1?x<<n]1nftHon  111141  ffnTVOT  IDJMle 

'70, 81,  88. 

ttn-Tj.... 

6 

4 

4 
1 

Palmetto  State,  Chnrleston.  Chico^^  Bea- 
trice ODd  her  oomponion. 

Weebawken,  Housatonic,  Patapsco,  and 
one  other. 

Stono,  Prince  of  Wales,  Juno,  Keoknk. . . 

1,018  cabio  yards  of  which  were  piled  on 
Jetty;  pier-head  built:  wreck  Minho. 

Dred^ff  by  dredge  Henry  Burden  to 
depth  of  12i  feet 

Jetty  removed  to  low-water ;  also  205  lin- 
ear feet  to  2  feet  above  low- water ;  great 
shoaling  in  channeL 

Survey  of  Beach  Channel 

'72,  65. 

i»ra-73.... 

18»-74.... 

013 

738 
8,370 

2,067 

4,800 

200 

150 

»73,728. 
'74,  Ii,  4. 

1W4-75.... 

'75,  iL  28. 20. 

wre-T*.... 

185 
30 

0,082 

080 

A  few. 

^76,  i,  430. 

MFS-77 .... 

'76.  L  60.  77. 300. 

1177-78.... 

'78,543. 

im-'n .V/,. 

North' Jetty  laid  for  4,098  linear  feet, 
height  4  to  5  feet,  under  a  new  prqjeot 
for  improving  entrance. 

'79,  90.  731. 

Physical  Cliaracieristics. 

Of  harbor  described,  with  list  of  wrecks  forming  obstructions  to  navigation,  '71, 
581.  Of  Beach  Channel,  '74.  ii,  4;  *76,  i,  431 ;  '78»  546,  550.  Of  chanoels  and 
bar,  '78,  544;  described  and  discussed  by  Lieutenant-Colonel  Gillmore,  '78,  555. 
Table  of  mean  low-water  depths  in  channels,  1821  to  1877,  '78,  557.  Capacity 
of  tidal  basin,  '78,  557.  Reference  made  to  report  of  commission,  headed  by 
Profeesor  Bache,  U.  S.  C.  8.,  rendered  in  1852,  ^71,  583;  '78,  555.  Marls  from 
borings,  '79,  737  ;  analysis  of  same,  '79,  739. 
Private  and  Corporate  W^ork. 

The  city  authorities  of  Charleston  contracted  with  Bei^jamin  MaiUefert  to  dredge 
main  ship  (Pumpkin  Hill)  channel  to  20  feet  at  mean  high-water,  or  15  feet  at 
mean  low-water,  '74,  ii,  5;  '75,  11,  29.  Keport  on  this  channel,  comparing  it 
with  Beach  Channel,  '75,  ii,  30.  No  perceptible  improvement  after  a  year's 
work,  '76,  i,  430. 

By  State  of  South  Carolina  and  city  of  Charleston,  '78,  552. 


122  INDEX   OF 

€HARI.EST01f  HARBOR,  8.  €•— Continaed. 

Projects* 

By  Captain  Ludlow  and  Mi^or  Gillmore,  in  1870.  for  removing  wrecks,  135  lineac 
feet  of  Bowman's  jetty,  and  dredging;  Beach  Channel.  '75,  579;  '72,  652.     Mod- 
ifications of  this  project,  '74,  i,  76,  ii,  3^  4,  5;  '75,  i,  82,  ii,  29;  '77,  67. 
By  Lieatenant-Colonel  Gillmore,  in  1878,  for  two  Jetties,  of  riprap  stone  on  mai^ 
tresses,  with  a  ^  to  i  mile  gap  on  bar,  between  them,  '78,  545;  details  discnsaed, 
'78,  558;  estimated  cost,  f  1,800,000  to  $3,000,000,  '78,  571;  approved  by  Board 
of  Engineers,  '78»  571 ;  described,  '79,  732. 
Surveys. 
Examination  or  snrvey  commenced,  '70,  63;  for  which  $3,000  was  allotted,  '71,  580. 
Survey  of  Beach  Channel,  '78,  543,  547.    Current  observations  in  Beach  Chan- 
nel, '76,  1,  431;  along  North  Channel,  '78,  544;  '79,  731. 
Borings  on  Charleston  Bar,  '78,  543,  546;  '79,  96,  731. 
Maps. 
Sketch  of  approaches  to  Charleston  Harbor,  '66,  i. 
Plan  and  sections  of  Bar,  '78,  570. 

Two  maps  showing  site  and  section  of  the  north  jetty,  '79,  734.    Sketch  showing 
mattress  used  in  the  north  jetty,  '79,  736. 

[S.  O.  L.  P.] 


GHARLETOIX  HARBOR,  ]!II€H.— iMPROVEMSin:  of. 
A  ppropriatioos* 

1876 tlO,000,  *77,  105. 

1878 12,000,  '78,  120,  1200. 

1879 9,000,  '79,  161,  1600. 

Statement  of  appropriations,  '79,  1600. 
€oniinerce. 
Not  required  as  a  harbor  of  refuge,  '69,  29,  78;  '73,  283;  '76,  ii,  522.    Commercial 

importance.  '69,  79;  '73,  282,  m 
Statistics,  '69,  80;  '73,  283,  285;  '77,  ii,  901;  '78»  1200;  '79,  1598. 
Contracts* 
1877.  Carkin  <&  Stickney,  materials  and  labor,  '77, 901,  902.— 1878.  Carkin  &  Stick- 
ney,  pier  extension,  '79,  1598. — 1878.  Hervey  S.  Dale,  pier  extension,  '79,  1597, 
1600. 
Abstracts^f  bids,  '77,  902;  '79,  1600. 
Abstracts  of  contracts,  '77,  902. 
l>oc II  me nts.    (Not  published  in  reports. ) 

Ex.  Doc.  No.  164,  43d  Cong.,  2d  Sess.,  mentioned,  '76,  ii,  522. 
Eiigrineers* 
Chief  of  Engineers. 

Reports,  '69,  29;  '73,  40;  '76,  i,  103;  '77,  105;  '78*  119;  '79,  161. 
Engineers  in  Charge. 
M^j.  J.  B.  Wheeler,  1869.    Eepoi-t,  '69,  78. 

Maj.  S.  M.  Mansfield,  1873  to .    Reports,  '73,  281;  '76^  ii,  522;  '77.  901 :  'Ta 

1199 ;  '79,  1597. 
Assistants. 
W. 
C. 
J. 
Estimates* 
By  Assistant  W.  T.  Casgrain,  |198,044.14,  '69,  78,  82. 

By  Capt.  S.  M.  Mansfield,  1873,  $192,780,  '73, 283.  In  1875-76,  $186,000;  (81,303.50, 
•76,  ii,  523. 

Financial  Statements* 

•77,  105,  902;  '78»  120,  1200;  '79, 161,  1600. 
Ijeffisiation* 

Sixteen  sections  of  land  granted  by  the  legislature  of  Michigan  in  aid  of  the  im- 
provement, '73,  282. 
Operations* 

1872-73.  Crib  pier,  north  side  460  feet  lon^.  south  side  80  feet  long,  built  by  the 
people  of  Charlevoix ;  superstructure  built  by  the  State.  Dredging  14,000  cubic 
yards,  '73,  282,  285. 

1877-^8.  South  pier  extended  190  feet ;  159  feet  of  brush-work ;  old  pier  partialiy 
refilled  with  stone ;  dredging  23,436  cubic  yards,  '78,  119,  1199, 1200. 
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CHABI^TOIX  HARBOR,  MICH.— Continned. 

Operations— Continued. 

1878-79.  North  pier  extended  150  feet,  Bouth  pier  100  feet ;  old  pier  reballasted,  '79, 
161,  1597.    History  of  operations,  *79,  13U8.     Crib- work  compared  with  pile- 
work,  '73»  287;  '76,  ii,  522.    Metnod  of  constructing  proposed  pile- work,  '73, 
284. 
Physical  Cliaracteristics. 

General  characteristics  of  Charlevoix  Harbor  and  yicimtji  '69,  78 ;  '73,  281.    Nat- 
ural advantages  of  harbor,  '73,  284. 
Plans. 

By  Assistant  W.  T.  Casgrain,  1868,  for  two  parallel  crib  piers  100  feet  apart  to  14 
feet  of  water,  each  672  feet  long ;  also  to  connect  east  end  of  the  south  pier  with 
base  of  sand  nills  by  crib-work,  160  feet ;  dredging  in  chanuel  to  12  feet  of  water, 
2,466  linear  feet  of  revetment;  estimated  cost,  $198,044.14,  '69,  80, 81, 82. 

By  Capt.  S.  M.  Mansfield,  1873,  for  crib  pier  extension :  north  pier  500  linear  feet, 
south  pier  if  necessary,  channel  widened  to  150  feet :  estimated  cost,  $192,780, 
•73.  282, 284. 

By  Assistant  C.  M.  Webb,  1873,  for  pier  extension :  north  pier  450  linear  feet,  by  pile- 
work,  south  pier  575  feet,  50  feet  crib  pier-head  for  both  piers;  completion  of 
crib- work  on  north  side  now  partially  built;  pile  revetment  and  dredging,  '73, 
284,285. 

Prajects. 

By  Maj.  S.  M.  Mansfield,  1875-76,  for  pier  extension,  by  crib-work,  on  north  side, 
^25  linear  feet  to  20  feet  of  water,  south  pier  625  linear  feet  to  12  feet  of  wate^ 
2,550  linear  feet  of  pile  revetment,  and  dredging  in  channel  to  a  depth  of  12 
feet;  also  removal  of  old  north  pier;  estimated  cost,  $186,000,  '76,  ii,  523. 
Modification  of  above  to  meet  present  requirements:  north  pier  to  12  feet  of 
water,  600  linear  feet,  south  pier  550  linear  feet,  removal  of  old  north  pier,  and 
diedging;  estimated  cost,  $91,303.50,  '76,  ii,  523. 
State,  Private,  and  Corporate  Work.    (See  Legislation.) 

iSjOOO  expended  in  construction  of  a  pile  pier  in  1865,  extending  900  feet  luto  the 
lake  to  a  depth  of  20  feet  of  water,  and  affords  ample  accommodation  for  present 
shipping  interests.  Attempt  to  open  a  cut  across  sand  beach ;  work  abandoned 
as  too  expensive,  '69,  79, 80.  Cut  made,  crib  piers  built,  dredging  to  11  feet  of 
water  in  river,  '73,  2882. 
§arveys. 

laea  By  Assistant  W.  T.  Casgrain.    Report,  '69,  78. 

l^J.  Examination  under  direction  of  Maj.  S.  M.  Mansfield,  '73,  40, 281.  Memoranda 
of  soundings,  '73,  281,282;  '79,  1599,1600. 


CHARLOTTE    HABBOR   AND    PEASE    CBEEK,    FLA.— Survey 

ordered  by  act  of  March  3,  1879,  '79,  106. 


CHARLOTTE  HABBOB,  MOUTH  OF  OENESEE  BITEB,  N.  V. 

Improvement  of. 

Appropriations. 

1«8«  (survey) $300  00.    Act  of  May  23. 

1829 10,000  00^ 

1830 13,335  00 

1H31 16,670  00 

18^ 16,000  00 

1833 15,000  00 

1834 20,000  00 

1«35 2,390  00 

!*.« 20,000  00  S'66,  iii,  30. 

18;J7 10,000  00 

1«38 25,000  00 

1844 10,000  00 

1852 20,000  00 

1853 176  10 

1864,aUotted 25,000  00 

1866 75,607  30 

1868,  allotted 1, 100  00,''69,  22.    Act  of  July  25. 

18®,  allotted 1,000  00,  '69,  23.    Act  of  April  10. 
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CHABI^eTTE  HARBeB,  MeVTH  OF  OEMESEE  RITBB, 

N*  T» — Continued. 

AppropriatioiiS— Continued. 

1«70 $1-2,000  00, '70,  53. 

1871 10,000  00, '71,50. 

1875 5,000  00,  '75,  i.  59. 

1878 1,000  00, '78.  132. 

1879 1,000  00,  '79.  175. 


< 


1 


Total  to  1879  ..  ..|310,578  40 

Total  to  and  including  1875,  according  to  reports,  $306,578.40.    Aocoiding  to  H«  ; 
Doc.  120,  44th  Cong.,  Ist  Seas.,  $307,178.40.  J 

Commerce.  1 

Justification  of  improvement,  '66,  iii,  30;  '67,  241 ;  '68,  249. 
Charlotte,  the  port  of  entry  for  Rochester,  '69^  179. 

8TATI8TI06,  '66,  iif,  30,  iv,  161;  '69,  179;  '70,  203;  '71,  228;  '72.  253;  '73,  259;;. 
'74,  i,  249;  '75,  i,  331;  '76,  ii,  582;  '77,  978;  '78.  1274;  '79, 1728.  ^ 

Cootracts. 
1866.  With  Robert  Allen,  for  materials.  '66,  iv,  166.    With  Syracnse  Iron  Works, 
for  materials,  '66,  iv,  166.    With  Tnomas  Parsons,  for  materials,  '66,  iv,  166. — 
1867.  With  Thomas  Parsons,  for  materials,  '67,  243.    With  W.  Burke  &  Co., 
for  materials,  '67,  243.    With  Jennings  &  Hart.,  for  hibor,  '67,  243.    With  B. 
Gorsline,  for  labor,  '67,  243. — 1872.  With  James  McLean,  for  materials  and 
labor,  '72,  253. — 1875.  With  Hunter  &.  Cunningham,  for  materials  and  labor, 
'75,  i,  331. 
Abstracts  of  bids,  '66,  iv,  164,  165;  '67,  245;  '72,  254 ;  '75,  i,  332. 
Abstracts  of  contracts,  '66,  iv,  166;  '67,  243;  '72,  255;  '73,  360;  '75,  1,332. 
Em^neers. 
Chief  of  Engineebs. 
Reports.  '66,  i,  4,  ii,  39,  41,  iii,  16,  30;  '67.  32:  '68*  45;  '69,40;  '70,  52;  '71,50; 
'72,  46;  '73,  47;  '74,  i,  54;  '75,  i,  58;  '76,  i,  110;  '77,  117;  '78,  132;  '79, 175. 
Transmits  estimates  for  the  deepening  of  lake  harbors,  '67,  252. 
Engineers  in  Charge. 

Capt.  T.  W.  Maurice,  1828,  '74,  i,  247. 
Capt.  A.  Cantield,  1842,  '74,  i,  248 ;  '76,  ii,  584. 

M^.  W.  TumbuU,  1853-1856.    S.  Doc.  42,  35th  Cong.,  1st  SesB.,  pp.  3,  22,  138. 
Maj.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  138. 
Capt.  J.  A.  Tardy,  1865-1867,  '66,  i,  4,  ii,  41,  iii,  15.    Reports,  '66,  i,  51,  iv,  161, 164. 
Lieut.  Col.  C.  E.  Blunt,  1867-1869,  '67,  32.    Reports,  '67,  240,  243,  245 ;  '68,  249. 
Maj.  M.  D.  McAlester,  1869,  '69. 170;  '76,  ii,  584. 
Maj.  F.  Harwood,  1869,  '69,  170;  '76,  ii,  585. 

Maj.  N.  Bowen.  1869-1871,  '69,  170.    Reports,  '69,  178;  '70,  202:  '71,  228. 
Maj.  John  M.  Wilson,  1871-1876.   Reports,  '72, 252 ;  '73, 359 ;  '74,  i,  247 ;  '75.  i,  330. 
Maj.  Walter  McFarland,  1876.     Reports,  '76,  ii,  582 ;  '77,  978 ;  '78»  1273 ;  '79, 1727. 
Estimates.    (See  also  Projects.) 
By  Major  TumbuU,  1853,  for  repairs,  |24,000,  '76,  ii,  584. 
By  Lieu(enant-C<»lonel  Blunt,  for  deepening  harbor  at  mouth  of  Genesee  River, 

125,000,  '67,  252. 
By  Major  McFarland,  for  rebuilding  superstructure,  $45,000,  '79,  1728.    Excess  of 
appropriations  over  estimates  accounted  for,  '74,  i,  249. 
Financial  Statements. 
•67,  3:J;  '68,  45,  249;  '69,  40,  179:  '70.  52,  202;  '71,  50,  228;  '72,  46,  253;  '73,  47, 
359;  '74,  i,  54,  249;  '75,  i,  59,  331;  '76,  i,  110,  ii,  582;  '77,  187,  979;  '78^  132, 
1273;  '79,  175,  1728. 

Operations. 

1829-'33.  Construction  of  east  and  west  piers  2,407  feet  and  ^,305  feet  in  length,  rs- 

siiectivelv   '74  i  247 
1833-'34.  Piers' extended  to  length  of  2,876  feet  each,  '74,  i,  247. 
1842.  60  feet  of  both  piers  carried  away.  '74,  i,  248. 

1852-^53.  Repairs,  condition  of  piers,    o.  Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  138. 
1857.  East  pier  is  2,034  feet  long,  west  pier  1,943  feet  long.    S.  Doc.  42,  35th  Cong., 

1st  Sess.,  p.  138. 
1864-'65.  Repairs,ea8tpier2,400  feet  long;  condition  of  piers,  '66,  i,  51. 
1865-^67.  Repairs  to  west  pier,  '66,  ii,  39,  iv,  161 :  '67,  32,  240. 
1867-'69.  Repairs  in  general,  '68,  45,  249 ;  '69,  40,  179. 
1869-70.  Repairs  completed ;  east  pier  2,345  feet  long,  west  pier  2,454  feet  long,  '70, 

52,  202. 
187(M71.  SuperstiTUctare  raised;  2  cribs  (60  feet)  sunk  in  extension  of  east  pier% 

•71,  50,  228. 
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cKABifOrrrs  habbor,  moitth  of  obnessb  bitbb, 

N»  Y. — Continued. 

{•pemtioiBA'-Oontmaed. 

f  ISn-TT.  Repairs :  east  pier  2,450  feet  long  and  west  pier  2,700  feet  long,  '72,  46, 
253;  '73.  47,  259;  '74,  i,  54;  '75,  i,  58,  330;  '76,  i,  110,  ii,  582;  '77,  117,  978. 
1877-7a  No  operations,  '78»  132, 1273. 
I   1878-79.  Repairs;  east  pier  2,425 feet  long,  '79,  175,  1727. 
Injuries  to  piers  by  collisions  and  gales,  '75,  i,  331. 
History  of  operations,  '74,  i,  247;  '76,  ii,  583. 
'Vkvsicfti  tf^  h  sfc  1*88.^  ftt^fiati  tf^a 
General,  '74,  i,  247.    Shoal  off  outer  end  of  east  pier,  '73,  359.    Effect  of  pier  ex- 
tensioD  npfon  depth  of  channel,  '74,  i,  247 ;  '76,  ii,  583.    Adyanoe  of  shore  line, 
•76,  ii,  585. 


By  Mayor  Tnmbnll,  1853,  for  repairs,  '76,  ii,  584. 

ay  Lieutenant-Colonel  Blunt,  for  deepening  harbor  to  14  feet,  '67,  252. 

fij  M2Q.  Wfdter  McFarland,  for  rebuilding  superstructures  of  piers,  '79,  1728. 
Frojects. 

By  Cspt.  T.  W.  Maurice,  1829,  for  construction  of  parallel  piers,  '74,  i.  247. 

For  masonry  saperstmcture,  1836,  to  supersede  wooden  one ;  ultimately  abandoned, 
1%,  i,  247. 

By  Ifaj.  J.  D.  Graham,  1857,  for  a  general  rebuilding  of  eastern  pier  at  an  esti- 
mated cost  of  141.084.34.    S.  Doc  42,  35th  Cong.,  Ist  Sees.,  p.  138. 

By  Capt.  J.  A.  Tardy,  1865,  for  repairs  and  dredging  at  an  estimated  cost  of  $75,607.30. 
Increased  by  Lientenant-Colonel  Blunt  to  $85,607.30,  '66,  i,  4,  51 ;  '67,  33. 

By  Maj.  N.  Bo  wen,  for  extension  of  east  pier  at  an  estimated  cost  of  $45,000,  '69, 
40,  179:  '70,  203. 

By  Maj.  John  M.  Wilson,  for  repairs  to  cost  $5,000,  '74,  i,  249 ;  '75, 1,  59. 

By  UsQ.  Walter  McFarland,  for  annual  repairs  to  piers,  $1,000,  '76,  ii,  582. 
mveys. 

1828.  By  Capt.  T.  W.  Maurice,  '74,  i,  247. 

1673-74.  Under  direction  of  M^.  John  M.  Wilson,  '73,  359 ;  '74,  i,  248. 

Of  Genesee  River  Harbor,  '76,  ii,  582. 
Map  of  the  harbor  June  30, 1879,  '79, 1728. 

[C.  C] 


CHATTAHOOCHB  AND  FI^INT  BITERS,  OA.,  AI.A.,  ANB  FI.A. 

SURVBYS  AND  IMPROVEMENT  OP. 

Ap^rvpriattoiis. 

1^,  Chattahooche $2,000.    Act  of  February  24. 

1874,  Chattahooche  and  Flint ....    25, 000,  '74,  i,  76, 876 ;  '76,  i,  81. 

1875,  Chattabooche  and  Flint ....    25, 000,  '  75,  i,  82. 

1876,  Chattahooche  and  Flint ....    20, 000,  '76,  i,  73, 495. 

W78,  Chattahooche 18,000,  '78,  170;  '79,  819. 

1878.  Flint 10, 000, '78,  170 ;  '79,819. 

1879, Chattahooche 15,000,  '79,  102,816,818. 

1839,  Flint 7, 000,  '79,  818. 

€«niBierce. 
Statistics,  Chattahoochee  and  Flint,  '77,  416;  '78,  592;  '79,  816.    Chattahooche, 
'72,  625;  '73, 702.    Flint,  '73,  709;  '79,  821. 
EsKliieers. 
Chief  of  Enginsers. 
R^rts,  '71,  69;  '72,  63,64;  '73,  67,68;  '74,  i,  76;  '75,  i,  81;  '76,  i,  73;  '77,  71; 
'78^  80, 81, 105 ;  '79,  101, 102, 142. 
ENGINEERS  IN  Charge. 
Col.  J.  H.  Simpson,  1871.    Report,  '72,  584. 

Capt.  A.  N,  DamreU,  in  1873.    Reports,  '73,  699, 707 ;  '74,  i,  896 ;  '75,  ii,  10 ;  '76, 
i,  494 ;  '77,  415 ;  '78,  591,  592 ;  '79,  814,  817,  818. 

AsfflSTAXTS. 

C.  F.  Trill.    Report,  '72,  623. 

M.  J.  Mack.    Report,  '73,  698. 

Walter  Griswold.    Report,  '73,  700. 

H.A.Pattison.  '73,707. 

H.K.Hodges.    Report, '73,  708. 

H.OIadowski,  '75,  ii,  10. 

Powliatan  Robinson.    Report,  '79,  818. 
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Estimates.    (For  Chattahooche,  unless  otherwise  stated.) 

Bv  C.  F.  Trill,  in  1872,  for  improvement  ot  the  river  from  Columhos  to  its  month,  at 
Apalaohicola,  three  estimates:  1st,  $464,000;  2d,  $327,000;  3d,  $85,185,  '72,  63, 
585,  629-635. 

By  Captain  Damrell,  Walter  Griswold,  and  M.  J.  Mack,  in  1873,  for  improvement  of 
river  from  Columbus,  Ga.,  to  Chattahoochee,  three  estimates:  Ist,  $63,33:);  2d, 
$^1,914;  3d,  ^82,945,  '73,  700,  704-707. 

By  Captain  Damrell,  in  ISTH,  for  removal  of  snaj^,  rock,  gravel,  etc.,  and  con- 
struction of  dams,  $145,247.66,  '74,  i,  897.  In  1879,  to  complete  existing  project, 
$105,000,  and  $5,000  annually  for  maintenance,  '79,  816. 

By  Captain  Damrell  and  H.  K.  Hodges,  in  1873,  for  3-foot  channel  in  Flint  River, 
from  Chattahoochee  to  Albany,  $184,862,  '73,  707, 721 ;  '74,  i,  897.  For  comple- 
tion of  existing  project,  $105,000,  and  $2,000  annually  for  maintenance,  '79,  «18. 

By  Captain  Damrell  and  Powhatan  Kobinson,  in  1879.  for  improvement  of  Flint 
River  from  Albany  to  Montezuma,  $15,000  to  $15,100,  '79,  819,820. 

By  Captain  Damrell,  m  1873,  for  improvement  of  Chattahoochee  and  Flint  RiveiBy 
$330,109.66,  '74,  i,  897. 

Financial  Statements* 

'72,885;   '73,700,708;  '74,1,76,897;  '75,  i,  81,  ii,  10;  '76,  i,  73,495;   '77,71,416; 

'78,  80,593;  '79, 102,816,818. 
Operations.    On  Chattahoochee  River. 
History  of,  '79.  814. 
1874-75.  Confined  chiefly  to  Wolfax  Bar.    A  wreck,  500  cnbic  yards  sand,  gravel, 

and  rock,  a  lar^e  number  of  snags,  sunken  logs,  and  overhanging  trees  removed 

from  above  and  below  the  bar;  275  feet  of  jetty  built,  '75,  i,  81,  ii,  10. 
1875-76.  Jetty  extended  235  feet;  construction  of  200  feet  of  new  jetty  below  the 

bar  and  380  feet  of  breakwater;  obstructions  removed,  '76,  i,  73, 495. 
1876-^77.  Snags,  etc.,  removed,  jetties  repaired,  extension  of  breakwater  560  feet, 

and  several  shoals  improved  by  blasting,  '77,  71, 415. 
1877-78.  Completion  of  4-foot  channel  over  Wolfax  Bar  by  construction  of  shore- 
protection  jetties  and  wing-dams ;  snags  and  logs  removed;  channel  60  feet  by 

4  feet  obtained  by  blasting  rock  on  shoals,  '78,  oO,  591. 
1878-79.  Snags  and  trees  removed,  jetties  repaired,  and  640  feet  of  brush  wing-dams 

built  at  iTpatoir  Bar,  '79,  101, 591. 
On  Flint  River. 
History  of,  to  1879,  '79,  817. 
1875-76.  Obstructions  removed,  '76,  i,  495. 
1876-77.  Operations  suspended,  '77,  415. 
1877-78.  A  60-foot  by  4-foot  channel  obtained  between  Bainbridge  and  Lambert* a 

Island  by  blasting  rock  and  the  removal  of  sunken  logs,  etc.,  '78^  80, 592. 
1878-79.  Completion  of  improvements  at  Lambert's  Islai^d,  Broad  Axe,  Bryonfs 

Rocks,  Cross  Chute,  and  Red  Bluff,  '79,  102,817. 
Piiysical  Cliaracteristlcs. 

Of  Chattahooche,  '72,  627 ;  '73,  702.    Of  Flint,  '73,  707,713;  '79.  820. 
Plans. 
By  C.  F.  Trill,  in  1872,  for  the  removal  of  obstructions  between  Columbua  and 

Apalachicola,  '72,  585,633,635. 
By  Captain  Damrell,  Walter  Griswold,  and  M.  J.  Mack,  in  1873,  for  improving  the 

river  between  Cattahoochee,  Fla.,  and  Colnmbns,  6a.,  by  removal  of  obatmc- 

tions,  and  deepening  and  widening  the  channel,  '73,  700,704-707. 
Private  and  Corporate  'Work. 
Indifferent  results  obtained  from  appropriations  from  the  State  of  Georgia  prior  to 

the  war,  '72,  627. 

Projects. 

By  Captain  Damrell,  in  1873,  for  4-foot  channel  in  Chattahoochee,  by  removing 

oistructions,  and  straightening  and  widening  channel,  '73,  700;  '74,  i,  897. 
By  Captain  Damrell,  in  1873,  for  3-foot  channel  m  the  Flint  River,  below  Albany, 

by  blasting,  dredging,  wing-dams,  etc.,  '73,  707;  '74,  i,  897.    ^  1879^  removal 

of  obstructions  from  Albany  to  Montezuma,  '79,  819. 
Surveys.    Of  Chattahoochee  River. 
Early  attempts  at,  '72,  627. 
1871-72.  By  C.  F.  Trill,  under  direction  of  Colonel  Simpson,  from  Colnmboa  to 

Eufaula.    Reports,  '72,  584, 623. 
1872.  By  Walter  Griswold  and  M.  J.  Mack,  under  direction  of  Colonel  Simpson  and 

Captain  Damrell,  from  Eufaula  to  its  month  at  the  Junction  with  the  Hint, 

'73,699,700. 


RIVERS   AND   HABBOBS.  127 

CHATTAHOOCHEE  AND  FI.INT  BITERS— Continued. 

luTeys— Continned. 
1878-79.  Under  drrootion  of  Capt.  William  R.  King,  above  Columbus,  •78»  105 ; 

•79.142. 
Op  FldiT  River. 
1872-73.  By  H.  K.  Hodges  and  H.  A.  Pattison,  under  direction  of  Colonel  Simpson 

and  Captain  DamreU,  from  Chattahoochee,  Fla.,  to  Albany,  Ga.    Reports,  '73, 

707, 7(«. 
1878-79.  By  Powhatan  Robinison,  under  direction  of  Captain  Damrell,  from  Albany 

to  Montezuma.    Reports,  '79,  818, 820. 


€flQBBO¥OAN  HARBOR,  miCH.—lMPBOVEMEKT  of. 


IWl tlO,  000, '71,  43. 

1872 15,000,  '72,  40. 

1K3 15,000, '73,  40. 

1874 15,000,  '74,  i,  46. 

1875 15,000,  '75,1,51. 

1876 10,000,  '76,  i,  104. 

1878 8,000,  '78,  127,1238. 

1879 3,000,  '79,  169,1667. 

Total  to  1879...  |91,000,  '79,  1667. 
:  Ctmnerce. 

Tb  be  benefited  by  this  improvement,  '73,  290;  '74,  i,  200;  '76,  ii,  529,531. 

Statistics,  '71,  175, 1H6;  '74,  i,  201;  '75,  i,  271;  '76,  ii,  529:  '77,  945;  '78,  1237; 
•79,  1667. 
CMtracts. 

Wl.  Caskin  &  Stickney,  dredging,  at  28  cents  per  cubic  yard,  '71,  173, 174. — 1872. 
Caskin  &  Stickney,  dredging,  at  22^  cents  per  cubic  yard,  '72,  203. — 1873.  Cas- 
kin &,  Stickney,  dredging,  at  22*  cents  per  cubic  yard,  '73,  290. — 1874.  Caskin 
&  Stickney,  dredging,  at  19  cents  per  cubic  yard,  '75,  i,  271. — 1875.  E.  T. 
Williams  &.  Co.,  dredging,  at  17  cents  per  cubic  yard,  '75,  1,271,272. — 1878. 
Caskin,  Stickney  &  Cram,  dredging,  at  11^  cents  per  cuoic  yard,  '79, 1667. 

ihstractsof  bids,  '71,  173;  '73,  290;  '75,  i,  271,272;  '79,  1667. 

Chief  op  Enginkers. 
Reports, '70,  31, 44 ;   '71,43;   '72,40;   '73,40;  '74,  i,  46;  '75,  i,  51;   '76,  i,  104; 
'77,112;  '78,  127;  '79,  169. 

EXGKEERS  IN  CHARGE. 

Capt.  F.  U.  Farquhar.  survey  in  1870.    Report,  '71,  183. 
Miy.O.M.Poe,  1871-73.    Reports,  '71,  172;  '72,  203. 

M8J.G.Weitzel,  1873-77.    Reports,  '73,  290;   '74,  i,  200;  '75,  i,  271;  '76,  ii,  529. 
Maj.  Franklin  Harwood,  1877.    Reports,  '77,  944;  '78,  1236;  '79,  1666. 
Assistants. 
Roys  J.  Cram,  '71,  183. 

Capt.  A.  N.  Lee.     Reports,  '75.  i,  271 ;  '76,  ii,  529. 
EuiDiates. 
By  Captain  Farquhar,  in  1870,  for  improving  the  natural  channel  of  the  river  by 
(hedging  a  channel  200  feet  wide  by  14  feet  deep  from  the  mouth  of  the  river  to 
Che1x>ygan  Village,  and  protection  of  the  channel  banks  by  sheet  pile  piers 
and  pile  piers  with  crib  pier- heads,  $395,335.03,  or  by  reducing  the  width  of 
the  channel  to  100  feet,  $334,157.43,  '71,  185, 186. 
By  M^or  Poe,  in  1871,  to  complete  a  straight  channel  120  feet  wide  by  12  feet  deep 

across  the  bar,  without  protection  of  its  banks,  $50,000,  '72,  203. 
By  Major  Weitzel,  m  1873,  to  complete  the  channel  ana  revet  about  2,500  feet  of  its 

banks,  $75,000,  '73,  290;  '74,  i,  200. 
By  Magor  Harwood,  in  1879,  to  complete  the  improvement,  $25,000,  '79,  1066. 
raaacial  Statements. 

71.43,175;  '72,  204;  '73,  40,290;  '74.  i,  46,201;  '75,  i,  271;  '76,  ii,530;  '77,945; 
^      '78, 127, 1238 ;  '79,  169, 1667. 

O|«nitlons. 

{^^'71.  Dredging  a  channel  9  feet  in  depth  in  progress,  '71,  43. 

lWl-72.  32  cubic  yards  removed;  channel  50  feet  wide  by  9  feet  deep,  '72,  40,203. 
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Operations — Continned. 
1872-7;).  Dredging  coDtinued ;  a  channel  12  feet  in  depth  ohtained,  '73,  40. 
1873-74.  Dredging  continued,  making  channel  13  feet  in  depth ;  76,955  cabio  yards 

removed,  '74,  i,  46. 
1874-75.  30,156  cubic  yards  removed,  '75,  i,  51. 
1875-76.  114,368  cubic  yards  removed,  '76.  i,  104,  li,  529. 

1877-78.  58.510  cubic  yards  removed ;  entrance  channel  150  to  175  feet  wide,  200 
feet  wide  abreast  of  steamboat  docks;  clear  depth  of  13  feet  obtained,  '78^  127, 
1236. 
1878-79.  Dredging  continued;  channel  200  feet  by  13  feet,  '79,  169. 
History  of  operations,  '76.  ii,  530, 531 ;  '79, 1666. 
Physical  Ciiaracteristics. 
•71,  183,184;  '76,  ii,  530. 

Plans. 

By  Captain  Farfjuhar,  in  1870,  for  dredging  a  channel  200  feet  wide  by  14  feet  deep; 
sheet  pile  pier  4,150  feet,  close  pile  pier  3,000  feet,  and  pier-heads  of  cribs;  esti- 
mated co9t,  $359,335.03 ;  or,  by  reducing  width  of  channel  to  100  feet,  $334,157.43, 
'71,  183-186. 
Private  and  Corporate  ^BforK. 

$2,000  was  contributed  by  the  citizens  to  improve  the  river  by  dredging  inside  of 
the  inner  end  of  the  improvement  by  the  United  States,  '72,  204 ;  '7o,  ii,  ^1. 
Projects.    (See  Plans.) 

By  Major  Poe,  modification  of  Captain  Farqnhar's  plan  for  making  channel  50  feet 
wide  at  bottom  and  9  feet  deep ;  to  increase  the  channel  to  lUO  feet  in  width  by 
12  feet  in  depth.  '71,  172;  '72,  203. 

By  Major  Weitzel,  for  revetting  part  of  the  cut  to  protect  the  banks,  dredging  13 
feet  deep,  and  tx)  increase  the  width  to  180  feet,  '73,  290 ;  '75,  i,  271 ;  '76,  ii,  589. 

By  Mi^or  Harwood,  to  dispense  with  the  revetment  (as  unnecessary)  and  to  increase 
channel  to  200  feet  in  width,  '77,  945.  For  additional  dredging  about  the  axis 
of  the  channel  and  a  protecting  pier  on  the  west  border,  '79,  1®,  1666. 

History  of  projects,  '76,  ii,  530,531. 
Surveys. 

Importance  urged  by  Colonel  Cram,  '69,  113. 

1870.  Under  Capt.  F.  U.  Farquhar,  by  Assistant  R.  J.  Cram.  Seports,  '70^44; 
'71,  183-186. 


CHEEf^EttlJAILES  CREEBL  N.  JT.— Survey  ordered  by  act  of  March  3, 1879, 

'79,  66. 


€MEFIJ]V€TE  RITEB,  Ii4.— <See  Tohefuncte  Eiyieb.) 


€HE1IALIS  RITEB,  %¥A9U.  TEB.->£xaminaiion  or. 

Commerce. 

Justification  of  improvement,  '75,  ii,  800. 
Eogrineers. 

Chief  of  Engineers. 

Report,  '75,  i,  125. 
Engineer  in  Charge. 

Maj.  N.  Michler,  1874.    Report,  '75,  il,  799. 

G.  W.  Cradlebaugh,  1874-75,  '75,  ii,  799. 
Estimates.    (See  Flans.) 
Physical  Characteristics. 

General,  '75,  ii,  799.    Obstructions,  raft  at  Chehalis  Indian  Reservation.  '75^  iif 
799,  800. 

Plans. 

By  Maj.  N.  Michler,  for  removal  of  rafts  near  Chehalis  Indian  Reservation  at  an  esti- 
mated cost  of  $32,500,  '75,  ii,  800. 


1874-'*5.  By  G.  W.  Cradlebaugh,  '75,  u,  799. 
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CHESAPEAKE  BAF  TO  L.AKE  OBITABIO^Sarvey,  '67, 17. 


CHESAPEAKE  AMD  BBLAWABE  BATS.— Subvet  of  bhip-cakal  to 

CONNECT. 

Appropriations. 

1879,  allotments,  916,000,  '79,  590. 
CiMBaierce. 

*72,  702,  707. 


Chikf  of  Enginbbbs. 

ReportB,  '72.  71 ;  '78;  69;  '79,  81. 
Enginesr  in  Chabge. 

M^.  William  P.  Craighill.    Beports,  '72,  701 ;  '79,  587. 
Assistant. 
N.  H.  Button,  '79,  590. 
BsUnates.    (See  Plans.) 
toeratioBo. 

I87d.  Field  work  and  preparation  of  maps  in  progress,  '79,  600. 
Physical  Cliaracteristics. 

Description,  '72,  70:8;  '79,  588,  589. 
Piaaa. 
By  Mijor  Craighill,  in  1872,  for  sarvey,  $20,000,  '72,  702 ;  '79,  590. 
By  Mj^or  Craiglilll^  in  1879,  for  canal  100  feet  at  bottom,  26  feet  deep,  by  Ferry 
Creek  roate,  $16,250,000 ;  by  Qneenstown  roate,  $34,000,000 ;  by  Sassafras  Biver 
route,  $8,250,000,  and  $150,000  additional  for  each  for  right  of  way,  '79,  589. 
Svrveirs. 
187H.  By  N.  EL  Hatton,  under  direction  of  Maj.  W.  P.  CraighilL    Beport,  '79,  587. 


CHESAPEAKE  AND  OHIO  CANAL.— Survey  fob  extension  of. 
(See  also  Monongahela  and  Youghioghent  Bivbbs.) 

Appropriations. 

1873.  $5,000  for  exploration,  '74,  i,  493. 

1874.  $10,000,  allotment  tor  continuation  of  survey,  '75,  i,  73;  '76,  ii,  59. 


Justification  of  improvement,  '74,  i,  512,  547. 

Present  tax  on  coal  by  railroad  and  possible  saving  by  canal,  '74,  i,  512.    Coal  fields 
of  Pennsylvania,  capacity  of,  '74,  i,  547. 

Dimensions  of  boats  on  present  Chesapeake  and  Ohio  Canal,  '74,  i,  535.    Effect  of 
small  tunnel  sections  on  traffic  and  transit,  '76,  ii,  79. 

Bate  of  travel  on  canals,  '74,  i,  535.    Steam  power  must  be  eventually  used,  '76, 
ii,  81. 

Coal  and  iron  interest  desire  slack-water  navigation  to  Connellsville,  '76,  ii,  84. 

Local  extension  of  canal  from  Cumberland  via  north  branch  of  Potomac  to  Savage 
Biver  Justified  b^  value  of  coal  interest,  '74,  i,  544;  '76,  ii,  88. 

Comparison  with  third  subdivision  (central  route)  of  transportation  routes  to  the 
seaboard,  '77, 678. 
Bngineers. 

Chiep  of  Engineers. 
Beports,  '^3,  60;  '74,  i,  67;  '75,  i,  73;  '76^  i,  90. 

Board  of  Engineers. 

Board  of  internal  improvement,"  1826.  Discussion  of  routes  examined  between 
the  north  branch  of  the  Potomac  Biver  and  the  Ohio  at  Pittsburgh,  '74,  i,  514. 
Consideration  of  Savage  Biver  and  Deep  Creek  route,  '74,  i,  516,  528.  Of  con- 
tinuation via  valleys  of  Youghiogheny  and  Monongahela  Bivers,  '74,  i,  525.  Of 
a  passage  of  the  Alleghanies,  via  Wills  Creek  route,  '74,  i,  524,  529,  537.  Com- 
parison of,  with  Savage  Biver  route,  '74,  i,  532,  533.  Adoption  of  Wills  Creek 
route,  '74,  i,  474,  531,  53;^  Attempt  to  deflect  line  from  valley  of  Youghiogheny 
at  Briery  Mountain,  '74,  i,  525,  526.    Inadmissible,  '74,  i,  533. 

9  BN 
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Eoffineers— Continued. 

LocalJou  of  line  from  tide-water  on  the  Potomac  to  Pittsburgh  (341  miles),  *74,  i,  536- 
Dificnssion  of  canal  sections  and  estimates  (see  Plans)/ 74,  i,  534.  Cost,  $22,375,427, 
'74,  i,  543.  Division  of  line  into  eastern^  middle,  and  western  sections,  '74,  i, 
513.  Final  conclusion  and  reconmiendation  that  route  and  general  plan  (see 
Projects)  be  adopted  for  western  and  eastern  sections,  submitting  expediency  of 
making  surveys,  and  investigations  as  to  comparative  merits  of  railroad  or  canal 
for  middle  section,  *74,  i,  543. 

Consideration  of  a  subdivision  of  eastern  section,  to  wit,  from  mouth  of  Savage 
River  to  Cumberland,  for  the  purpose  of  reaching  coal  Holds  at  Savage  River,  *74. 
i,  544. 

(Colonel  Barnard  and  Major  Totten.    Captain  Poussin  and  W.  Howard,  assistants 
to  board.) 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Reports,  *74,  i,  493,  550;  •75.  i,  769;  '76^  ii,  58. 

AggT  STANT8 

T.  S.  Sedgwick  (in  charge  of  surveys),  '74,  i,  493;  '75,  i,  770;  '76^  ii,  59.     Be- 

ports,  '74,  i,  500,  550;  '76,  ii,  90. 
C.  L.  Fulton  >  .-A  i   *u» 
F.  W.  Frost  5  ^*'  *'  ^^• 
Estimates* 
By  board  of  internal  improvement,  1826,  for  canal  from  Georgetown  (Potomac  River) 
to  Pittsburgh  (Ohio  River);  from  Georgetown  to  Cumberland  (now  bnilt), 
18,177,081 ;  from  Cumberland  to  Castleman  River  (  Wills  Creekroute),  |10,0j8,123; 
from  Castieman  River  to  Pittsburgh,  $4,170,224;  total,  $22,375,428,  '74,  i,  503, 
543. 
Note. — From  Cumberland  to  Connellsville,  $11,543,559,  '74,  i,  511.    Revision  of 
estimates  by  board  of  civil  engineers  (1826),  reducing  estimate  of  eastern  sec- 
tion (Georgetown  to  Cumberland)  to  $4,330,992.    Mterwards  built,  and  cost, 
with  modifications,  $11,071,  176,  '74,  i,  504. 
Preliminary  estimate  of  Assistant  T.  S.  Sedgwick,  1874,  from  Cumberland  (via  Sav- 
age River  route)  to  Connellsville,  $20,268,085,  '74,  i,  507,510;  increaaed  by 
Major  Merrill  to  $23,133,585,  by  extending  terminus  of  canal  to  McKeesporty 
'74,  i,  497 ;  if  inclined  planes  are  used  at  designated  points,  '74,  i,  553,  the  esiti- 
mate  will  be  reduced  $2,246,279,  '74,  i,  554. 
JRevision  of  foregoing  by  Major  Merrill,  increasing  canal-section  to  that  of  present 
Chesapeake  and  Ohio  Canal,  $28,^01,313.  '74,  1,  498.    Final  estimate  (1875)  of 
recommended  route  from  Cumberland,  via  Wills  Creek  and  Castieman  Kiver 
and  Yonghiogheny  River,  to  Connellsville,  thence  by  slack-water  navigation  to 
McKeesport  (mouth  of  Yonghiogheny). 

•Canal  proper,  as  per  Assistant  Sedgwick $21, 176, 795,  '76,  ii,  8-?,  102, 114. 

Summit  reservoir  (approximately) 600, 000,  '76,  ii,  87,  88. 

Additional  cost  of  inclined  planes 1,1>4,000,  '76,  ii,  82,  88. 

JLdditional  cost  of  new  terminus,  Connellsville 75,245,  '76,  ii,  86,  88. 

Total  cost  to  Connellsville 22,986,i;40,  '76,  ii,  8a 

.AddjBlack-water  navigation  from  Connellsville  to 

McKeesport 1,254,040,  '76,  ii,  87,  ^8. 

24,240,080 
3y  board.of  internal  improvement,  1826,  for  local  extension  of  Chesapeake  and  Ohio 

Canal  from  Cumberland  to  mouth  of  Savage  River  (via  north  branch  of  Potomso), 

$1  794  964  '74  i  544. 
.By  Assistant  iS'edgwick.  1875,  for  same  route,  $2,656,558,  '76,  ii,  89,  123;  if  to  month 

of  George's  Creek  (omitting  upper  2  miles  of  foregoing),  $2,238,244,  '76,  ii,  69. 
Of  cost  of  completing  detailed  surveys,  $20,000,  '75,  i,  771. 
:Pliyslcal  Characteristics* 

Of  divide  between  north  branch  of  Potomac  River  and  Monongahela  River,  '74^  i, 

494,  500,  513,  545. 
Of  Savage  River  and  tributaries,  discharge  of,  '74,  i,  519;  elevation  of  points  on,  '74^ 

i,  494;  '76,  ii,  123. 
•Of  north  branch  of  Potomac  River,  elevation  of;  headwaters  of,  '74, 1,  495,  502; 

'76,  ii,  123;  rate  of  descent,  '74,  i,  502. 
•Of  Monongahela  River,  '74,  1,  525. 
«0f  Youghio^eny  River,  elevation  of  points  on,  '74,  i,  521 ;  '76,  ii,  66,  114;  of  the 

Jfarrews  (Pyle  Falls),  '76,  ii,  83. 
'Distances  from  tide- water  (Potomac)  to  Pittsburgh,  '74,  i,  527. 
iDIstances  and  elevations  of  points  on  proposed  extension,*' 76,  ii,  114, 123. 
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PhTsical  Characteristics— Continued. 
Bamfjai  of  vaUey  of  Ohio  and  tribntaries,  '74,  i,  507,  520, 523,  532;  '76,  ii,  100;  ratio 

collectable,  '74.  i,  507,  532,  538;  '76,  ii,  100. 
Geolo^cal  strata  pierced  by  sammit  tunnel,  '74,  i,  511. 
Qnanti^  of  coal  in  basin  traversed  by  proposed  canal,  '74,  i,  512 ;  geological  report 

on  Somerset  coal  basin,  '74,  i,  545. 


By  board  of  internal  improvement,  1825,  for  location  of  canal  (in  passage  of  Alle- 
gheny Mountains)  from  mouth  of  Savage  River  (north  branch  of  Potomac)  via 
Crabtree  Creek  and  Deep  Creek,  to  Youghiogheny  River,  being  part  of  a  gen- 
eral project  for  connecting  tide-water  of  Potomac  with  Ohio  River,  '74,  i,  494 ; 
discussion  and  consideration  of,  '74,  i,  513:  length  of  summit  tunnel,  1.33  miles, 
'74,  i,  494,  518,  528;  distance,  41  miles;  lockage,  2,388  feet,  '74,  i,  524,  529; 
summit  level  to  be  supplied  by  reservoirs,  '74,  i,  o22. 
In  1^6  a  better  crossing  of  the  Allegheny  Mountains  was  determined,  via  Wills 
Creek  and  Castleman  River  (see  Projects),  causing  the  abandonment  of  Savage 
River  and  Deep  Creek  route,  '74,  i,  494,  500,  529. 
By  Assistant  T.  S.  Sedgwick.  1874,  for  extension  of  Chesapeake  and  Ohio  Canal  from 
Cumberland,  via  north  oranch  of  the  Potomac,  Savage  River,  and  Blue  Lick- 
thence  by  tunnel  to  Castleman  River^  thence  following  Castleman  and  Yough, 
ioffheny  Rivers  to  Connellsville,  '74,  i,  494,  496,  500,  510;  length  of  canal,  127i 
mOes,  '74^  510 ;  of  summit  tunnel,  5  miles,  '74,  i,  494,  497,  505,  509 ;  dimensions 
of,  '74,  i,  509 ;  summit  level  supplied  from  Castleman  River^  '74,  i,  504, 506,  510 ; 
section  of  canal  48  feet  by  33  feet  by  5  feet ;  dimension  of  locks  100  feet  by  15 
feet  by  8  feet,  '74,  i,  498,  504,  507 ;  at  designated  places  subsequent  considera- 
tion suggested  use  of  inclined  planes  in  place  of  locks  (see  Projects),  '74,  i,  498, 
550;  estimated  cost  of  plan  1^0.268,085^  '74,  i,  510;  revised  by  Major  Merrill, 
*74,  i,  496;  modified  by  proposed  use  of  inclined  planes,  '74,  i,  554. 
Memoranda  in  connection  witn  plans.  Difficulty  of  maintaining  sufficient  water 
supply  on  short  levels,  '74,  i,  495,  453. 
Consiaeration  of  water  supply  and  amount  required,  '74,  i,  504,  505,  507,  520,  538; 

•76,  a,  60,  63,  67,  73.  97. 
Loss  by  evaporation,  nitration,  and  leakage,  '74,  i«  505,  507,  520 ;  '76,  ii,  60, 65, 67, 

73, 97. 
Distance  between  looks,  '74,  i,  495,  553. 
Protection  of  slopes  by  surf-berms,  '74'  i,  534. 
Discussion  of  canal-section,  relation  between  canal-section  and  boats,  and  cost  of 

towing,  '74,  i,  534,  535,  536;  '76,  ii,  80. 
Equation  of  lockage  to  level  line,  '74,  i^  536,  556,  558;  '77,  681. 
Determination  of  lock  dimensions,  '74,  i,  536. 

Inclined  planes,  use  of.  in  place  of  locks,  '74,  i,  550;  '76,  ii,  82,  100. 
Lockage,  time  required  for,  '74,  i,  536,  556. 

Canal  tunnels,  '74,  i,  493, 509,  549 ;  *76,  ii,  79, 81, 124.    Method  of  transit  through, 
'74, 1,  493 ;  '76,  ii,  79.    Effects  of  small  tunnels  on  transit  and  traffic,  '76,  ii, /9. 
Summit  reservoirs  and  feeders,  '76,  ii,  89. 
Method  of  making  canal  water-tight,  '76,  ii,  74. 
PriTate  and  Corporate  liiForK. 
Chesapeake  and  Ohio  Canal.    (See  Board  of  Engineers  and  Projects.)    A  scheme  of 
General  Washington,  '74,  i,  493.    Projected  by  board  of  internal  improvement 
(1825),  '74,  i,  513.    Constructed  (1850),  with  modifications,  from  Georgetown  to 
Cnmberland  (185  miles),  '74,  i,  504,  513,  543.    Dimensions  of  canal  section  and 
locks,  '74i  i,  504.    Cost,  f  11,071,176,  '74,  i,  504. 
Projects. 
By  "board  of  internal  improvement,''  1825,  for  canal  from  tide- water  on  the  Poto- 
mac River  to  the  Ohio  River,  as  follows :  Eastern  section,  from  Georgetown  (on 
Potomac  River)  to  Cumberland,  on  north  branch  of  Potomac,  a  distance  of  185 
miles,  '74,  i,  513.    Middle  section,  from  Cumberland  (via  Wills  and  Flaugherty 'h 
Creeks)  to  mouth  of  Castleman  River;  distance,  70.5  miles;  lockage,  1,368  feet, 
'74,  i,  494,  536.    Western  section,  from  mouth  of  Castleman  River  (via  valleys 
of  Youghiogheny  and  Monongahela  Rivers)  to  Pittsburgh ;  distance,  85.25  miles ; 
lockage^  619  feet,  '74,  i,  543.    Section  of  canal,  48  feet  by  33  feet  b^  5  feet ; 
Burf-TOrms,  2  feet  wide ;  tow-path,  9  feet  wide ;  guard  bank,  5  feet  wide  and  2 
feet  above  water  surface,  '74,  i,  534 ;  locks,  102  leet  by  14  feet  by  5  feet,  with 
an  average  lift  of  8  feet,  '74,  i,  536;  summit  level,  with  tunnel  4^  miles  lon^,  22 
feet  wide,  23^  feet  high,  '74,  i,  537,  supplied  by  reservoirs  on  Castleman  River, 
'74^  i,  531,  5:^7 ;  estimated  cost  of  project  (see  Estimates),  $22,^175,429,  '74,  i.  543. 
Board  of  Engineers  recommended  the  present  omission  of  middle  section  until  fur- 
ther surveys  and  investigation  shall  determine  the  relative  merits  of  canal  or 
railroad  for,  'H  h  ^3- 
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P  rojects — Continned. 
By  Migor  Merrill,  1875,  for  extension  of  Chesapeake  and  Ohio  Canal  to  oonn«ot  with 
navigable  tributaries  of  Ohio  River,  beginning  at  Camberland  (present  terminna 
of  Chesapeake  and  Ohio  Canal);  thence  via  Wills  Creek  (:28.43  miles)  and  smiunit 
level  (6  miles)  and  valleys  of  Flaugherty's  Creek  and  Castleman  River  to 
Youghiogheny  River  (31.28  miles) ;  thence  by  valley  of  the  Yonghiogheny  (28.4d 
miles)  to  terminus  of  proposed  canal,  below  Connelfsville ;  thence  by  slaok-^ 


navigation  (44.3  miles)  to  McKeesport,  '74,  i,  494,  497,  500,  529,  558;  '75,  i,  770; 
'76,  u,  59,  8:^  90,  101,  113.  Canal  section  70  feet  wide,  7  feet  deep,  '76,  ii,  59, 
92 ;  except  at  designated  points,  '76, 11,  59,  92;  locks  120  feet  by  20  feet,  '76^  ii, 
59,  92.  On  the  heaviest  grades  locks  to  be  replaced  by  inclined  planes,  '7^  i, 
498,  550;  '75,  i,  770;  '76,  u,  82,  95,  101.  Summit  to  be  passed  by  tunnel  (3f 
miles  long)  with  section  26  feet  by  42  feet,  '76,  ii,  78,  81.  92, 102, 103,  124;  with- 
out tow-paths,  and  to  be  worked  by  steam,  *74,  1.  498^  511:  '76^  11,  81,  102; 
summit  level  to  beied  by  reservoirs,  '74^  i,  504,  521 ;  ^76,  ii,  87, 99.  Slack- water 
navigation  on  Youghiogheny  River  by  means  of  15  locks  and  dams,  upper  (12) 
locks  146  feet  by  26  feet,  lower  (3)  250  feet  by  56  feet,  dams  to  be  of  stone,  '74^ 
i,  55cl,  497 ;  '76^  ii,  K4,  86,  92.    Estimated  cost  of  p^roject,  $24,240,080,  '76^  ii,  80. 

For  local  extension  of  Chesapeake  and  Ohio  Canal  via  north  branch  of  Potomac 
River  to  mouth  of  Savage  River,  proposed  by  "  board  of  internal  improvement " 
(1826);  distance,  30.2  miles;  lockage,  312  feet,  '74,  i,  544;  dimensions  same  as 
main  line,  '74,  i,  534,  544 ;  estimated  cost,  91,794,963,  '74,  i,  544. 

For  same  route,  Mi^or  Merrill,  1874;  distance,  30|  miles;  lockage,  353  feet;  canal 
section,  62  feet  by  32  feet  by  6  feet;  locks,  100  feet  by  15  feet,  '76,  ii,  89,  116. 
Estimated  cost  of  project,  9^,656,558,  '76,  ii,  »9,  123. 
Sarveys* 

Ordered  for  exploration  of  routes  for  extension  of  Chesapeake  and  Ohio  Canal, 
March,  1873,  '73,  60;  '74,  i,  67,  493;  '76,  ii,  58. 

History  of  early  surveys,  '74,  i,  493,  502,  513 ;  '76,  ii,  90.  Surveys  of  1873-'74-'75 
restricted  to  north  branch  of  the  Potomac,  reason  for,  74,  i,  493. 

Routes  surveyed,  '74,  i,  494,  496 ;  '76,  ii,  90,  115. 

Line  definitely  located  (1875)  from  Cumberland  to  near  Ohio  Pyle  FallB,  '75,  L  770: 
'76,  ii,  91. 

Additional  (1876)  surveys  required,  '76^  ii,  89. 

[L.  T.  SO 


CHESTER  HARBOR,  PA.— Improvbmsist  of. 


Appropriatioiis. 

1826(8urvey) $100  00.    AotofMay20. 

1887 5,383  40  > 

1836 3,000  00  >'66^  iii,  31. 

1837 2,000  00  > 

1H52 5,000  00, '66^  i,  7,  iii,  31. 

1867 11,000  00.    ActofMarch«. 

1873,  allotment 550  00,  '73,  864. 

1876 , 2,600  00, '76,1,  69;  '77,54,262. 

1878 3,400  00, '78,  60,  437. 

Total  to  1879 $33, 033  40 

Prior  to  1836  there  was  appropriated  for  improving  harbors  in  the  Delaware^  tul 

Chester,  Kew  Castle,  Marcus  Hook,  Port  Penn,  and  Fort  Mifflin,  t^e  sum  oi 

$38,413.    (See  H.  Doc.  120,  44th  Cong.,  Ist  Sess.) 
Conunerce. 
BTATISTIC8.  '67,  438 ;  •68»  701 ;  '71, 706 ;  '73,  864 ;  '75,  ii,  184 ;  '76^  1, 271 ;  '77, 263; 

'78^437;  '79,443. 

Contracts. 

1867.  Bartram  Booth,  materials,  '67,  439.    James  B.  Grant,  materlalfl|  '67,  439. 
James  Nelson,  Ubor,  '67, 439.— 1868.  James  E.  Neall,  materials.  '68^  702.   Patrick 
McAdams,  materials,  '68,  702.    Hiram  Bitting,  labor,  '68^  702. 
Abstracts  of  contracts,  '67,  439;  '68,  702. 
Abstracts  of  bids,  '67,  439;  '68,  702. 
lEmgineeTHm 
Chief  of  Engikbbbs. 
Reports,  '66,  i,  7,  ii,  41,  iU,  22;  '67,  43;  '68,  63;  '70,  32,  71;  '71,  81;  '78^  80; 
'75,  i,  97,  1^;  '76,  i,  59;  '77,  54;  •78»  60;  '79,  72. 


BIYEBS  AND  HARBORS.  133 

CHBSTISA  KARBOB,  PA.-Contiaiwd. 

bfteeeiv— Oontiimed. 
Ergineebs  in  Chabgb. 
Lieat  Col. C.  8.  8teTeart,  '66,  ii,  41,  iii,22.   Reports,  '66,  iv,  224;  '67, 437;  '68, 700. 
lient  Col.  J.  D.  Kurte,  '70,  71.    Reports,  '71,  705;  '73,  864;  '75,  U,  183;  '76,  i, 

271 ;  '77,  268, 
Col.  J.  N.  Macomb,  1877.    Reports,  '78,  437 ;  '79,  443. 

ASSISTAIVTS. 

£.  Hex^gesheimer,  *66»  iv,  224. 

Thomas  Valentine.    Report,  '75,  ii,  185 ;  '78,  437 ;  '79,  443. 
EitlHiates. 
By  Lient.  CoL  C.  S.  Stewart,  for  entire  completion  of  repairs,  $11,000,  '66,  iii,  22. 
In  detail,  '66^  iv,  225, 226.    For  renewal  and  general  repairs  in  tea  years,  $7,000, 
'68;  701. 
By  Lient.  CoL  J.  D.  Kurtz,  aggregate  for  a  new  harbor,  $123,000,  '71,  706.    For  re- 
pairs, $6,000,  '75,  ii,  183;  '76,  i,  271. 
By  Thomas  Valentine,  for  repairs,  $3,153.60,  '75,  ii,  186. 
Fteancial  Statements. 

'67,438;  '68,63,701;  '73,864;  '76,  i,  59, 271 ;  '77,54,263;  '78,60,437;  '79,72,443. 
I<efl9laiioB. 
Becommended  by  Lieutenant-Colonel  Stewart  that  the  United  States  may  retrocede 
the  piers  to  the  State  of  Pennsylvania,  '67,  438. 
OMrations. 
History  of,  '79,  443. 
186S-'67.  Repairs  in  progress,  '67,  43. 
i867-'68.    Repairs  completed,  details,  '68,  63,  700. 
IS!2^Z,  Repairs  to  piers  and  bridges  to  the  amount  of  $550,  '73,  864. 
IS^S-*??.  Repairs  to  piers  and  bridges  by  hired  labor  to  the  amount  of  $2,600,  '77, 

54,262. 
1877-7a  No  operations,  '78,  60. 

1878-79.  Repairs,  and  construction  of  a  new  connecting  bridge,  '79,  72,  443. 
Physical  Characteristics. 

DeKriptioii,  '66^  iv,  224;  '68^  701;  '71,  706;  '75,  ii,  184. 
Plans. 
By  Lienteuant-Colonel  Kurtz  to  abandon  the  old  harbor  and  establish  one  above 
the  eity,  composed  of  six  piers,  '71,  706 
Private,  Corporate,  ana  State  l¥orl£. 
The  original  piers  and  wharves  were  ceded  to  the  United  States  by  the  State  of 

,  Pennsylvania,  '75,  ii,  186. 
Private  wharves  built  between  the  government  piers,  '67,  438. 
Proposed  occupancy  of  lower  pier  by  the  Chester  and  Delaware  River  Railroad 
^    Company,  ^75,  li,  184,  186. 

Prajects. 

Oriffinal,  for  harbor  of  refuge  against  floating  ice,  '66,  iv,  224,  226. 
%  i<aj.  C.  a  Stewart,  for  reparrs,  detaUs,  '66^  iv,  225,  226. 

By  Lieut.  CoL  J.  D.  Kurtz,  for  repairs  to  piers  and  bulkhead,  and  reconstruction  of 
^    bridges,  '77,  i,  262. 

•wveys. 
^ped  to  Maj.  C.  S.  Stewart,  'jS6»  ii,  41.    Made  in  September  and  October,  1865, 

66^  iii,  22.    Under  his  direction  by  E.  Hergesheimer.     Reports,  '66^  iv,  224. 
Ordered  by  act  approved  July  11,  1870,  '70,  31,  32.    Examination  made  by  Lieu- 

tepant-Colonel  Kurtz.    Report,  '71,  705. 
examination  or  survey  ordered  by  act  approved  March  3, 1875,  of  lower  pier^  '75, 

1}  169.    Made  under  direction  of  Lieutenant-Colonel  Kurtz,  by  Thomas  Valen- 

tine.    Reports,  '75,  ii,  184,  185. 
1^<  Ordered  by  act  approved  March  3, 1879,  and  assigned  to  Col.  J.  K.  Macomb, 
^   '7^72,443. 
Maps. 

Plsn  of  the  ice  harbor,  '79i  443. 


^^STER  BITEB  at  Keat  Islana  Narrows,  IHd.— Improvement  of. 

^fJEfo^Hatioas. 

52^ $15,000, '73,  72,  77,  760;  '74,  i,  81;  '75,11,64. 

1«* 5,000,  '74,  i,  81,  li,  17;  '75,  i,  85,  ii,  64. 


/ 
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Appropriations— Continued. 

le76 $5,000, '76,  62,  63,284;  '77,56,273. 

I87d 3,000,  '78,  64,  447. 

Total  to  1879 $28,000 

€oni  merce. 

Statistics,  '73,  818,  819,  827. 
Contracts. 
1875.  W.  H.  Beard,  dredging,  at  16}  cents  per  onbio  yard,  '75,  i,  86,  ii,  64 ;  '76;  i, 

283,284. 
Abstracts  of  contracts,  '75,  ii,  66. 


Chief  of  Eitgineers. 
Reports,  '72,  74;  '73.  71,  77;  '74,  i,  81;  '75,  1,  85;  '7^  i,  62;  '77,  56;  '78^  63; 
•79,  75. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  '72,  74.    Reports,  '73,  760,  817-819,  825 ;  '74,  ii,  17; 

'75  ii  64*  '76  i.  283*  '77  271. 
Capt.'  ctarles  B.'  Phillips,  in  1878,  in  temporary  charge.    Report,  '78,  445. 
Maj.  WilUam  P.  Craighill,  in  1878.    Report,  '79,  489. 

Afi  a  T  RTANT8 

WiUiam  Popp,  '73,  825.    Reports,  '73,  818,  826. 
Henry  Bacon.    Reports,  '75,  ii,  64. 
Capt.  C.  B.  Phillips,  January,  1876;  '76,  i,  284;  '77,  273. 
Estimates. 
By  William  Popp,  and  adopted  by  Major  Craighill,  for  dredging  a  7-foot  channel 
through  causeway,  ^3,100 ;  for  dredging  a  6-foot  channel,  $15,000,  '73, 760,  817, 
818, 825 ;  '74,  ii,  17.    For  7-foot  channel,  increased  to  $25,000  by  M^or  Craighill 
on  account  of  long  delays  in  operations,  '75,  i,  86,  ii,  64 ;  '76,  i,  63,  284.    Addi- 
tional increase  of  $3,000  for  same  cause,  '77,  57,  273. 
Financial  Statements* 
•73,  78,  760;  '74,  i,  81,  ii,  17;  '75,  i,  86,  ii,  64;  '76,  i,  63,  284;  '77,  57,  273;  '78,  64, 
447;  '79,  76,491. 

liei^isiation. 

The  State  of  Maryland,  by  act  approved  April  11, 1874,  consented  to  the  removal  of 
the  causeway,  with  the  proviso  'Hhat  before  said  causeway  should  bo  cut  or 
opened  there  shall  be  bmlt  a  bridge  with  a  draw  of  not  less  than  60  feet,"  '74, 
i,  81,  ii,  17. 
Operations. 

History  of,  '75,  ii,  64 ;  '76,  i,  283 ;  '77,  271.  Deferred  untU  a  bridge  was  built,  '74, 
i,  81,  ii,  17. 

1874-'75.  Dredging  by  contract  in  progress,  '75,  i,  86,  ii,  64;  about  10,000  cubic  yards 
removed,  '76,  i,  283. 

1875-76.  Dredging  continued;  about  88,000  cubic  yards  removed.  '76^  i,  62,  63, 284. 

1876-77.  DredgiuK  under  contract  ceased  July  7, 1876,  the  available  funds  being 
exhausted ;  additional  vent  through  the  causeway  was  given ;  four  pile- wings 
constructed ;  channel  defined  by  guide-piles ;  some  riprapping  done,  and,  Jane 
28, 1877,  a  dredge  chartered  by  the  day  to  dredge  at  the  sharp  turns  in  the  chan- 
nel  '77  57  272  273. 

1877-'78.  10,'97rf  cubic  yards  removed  by  dredging,  '78,  446. 

1878-^79.  No  operations,  '79,  75. 
Piiysfcal  Ciiaracterislfcs. 

Description  of,  '73,  817-819,  827;  '75,  ii,  65. 
Private  and  Corporate  UTorli. 

A  solid  causeway  was  built  across  the  ^'Nairows"  about  1820  by  Queen  Anne's 
County ;  also  a  tide  mill  and  race  was  constructed,  to  the  injury  of  the  channel, 
'73,  817-819,  826;  a  draw-bridge  built  by  the  coun^  authorities  at  the  cause- 
way, '76,  i,  283 ;  repairs  made  to  the  causeway  and  draw  by  the  county  author- 
ities, '77,  57,  272. 
Projects. 

Making  an  opening  through  the  causeway,  and  dredging  a  channel  100  feet  by  7 
feet,  '75,  ii,  64;  '76,  i,  283;  '77,  271. 

Surveys. 

Ordered  by  act  approved  June  10,  1872,  assigned  to  M^j.  William  P.  Craighill,  '72, 
74,  and  made  under  his  direction  by  William  Popp  in  October,  1872.  ReportB, 
•73,  817,  818,  825,  826. 

1877-78.  Under  direction  of  M^or  Craighill,  '79,  491. 
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CHfiYEIffllB  BIVCB,  DAK.— Survey  ordered  by  act  of  March  3, 1879,  '79, 128. 


CHICAGO  HARBOB9  Ilil^.— iMPROVEMBin:  ov. 


Appropriations. 

1«33 195.000 

1834 32,801 

1835 32,800 

1836 32,000: 

18J7 40,000; 

1838 30,000 

184^'44 25,000 

XO44  •••»••  ••••••  ••«*•■  Ov,  UWi 

1^2 20,000 

1864,  allotment 25,000 

1866 88,704 

1868,  allotment 35, 000, 

1)^,  aUotment 29,700 

1870 '100, 000 

1871 100,000 

1872 90,000 

1873 90,000: 

1874 75,000: 

1875 78,000 

1876 5,000 

1878 75,000 

1879 75,000, 


'66^  ill,  35. 

'66^  ill,  35. 

'66,  iii,  35. 

'66,  iii,  35. 

•66^  iii,  35. 

'66,  iii,  35. 

'66,  iii,  35. 

'66,  iii,  35. 

'66,  iii,  35. 

•66,  i,  15,16;  iii,  35. 

'66,  iii,  11,  35,  iv,  91, 114. 

'68,  31 ;  '69.  28. 

'69,  22. 

'70,37;  '71,35. 

'71,  35,  117. 

•72.  34,  130. 

'73,  35. 

'74,  i,  41,  156. 

'75,  i,  45,  231. 

'76,  i,99;  '77,103. 

'78,  118,  1185. 

•79,  157,  1560. 


I 


Total  to  1879 (1, 134, 005 

CoBineree. 

Bequirements  dlBcaseed,  '79.  1562. 

Statistics,  '66^  iv,  115;  '67,  89;  '68,  110;  '70,  96,  100;  '72,  129;  '73,  214;  '74,  i, 
157;  '75,  i,  230;  '76^  U,  431;  '77,  894;  '78,  1184;  '79,  1559. 
CoBtraets. 

1866.  J.  M.  Corse,  cribs  and  dredgiDg,  '66,  iv,  114 ;  '67,  58,  90,  91 ;  '68,  111.— 1870. 
Illinoia  Central  Railroad  Company^  labor  and  material,  '70.  99.  Fox  &  How- 
ard, breakwater, '71,  117. — 1871.  Illinois  CeDtralRailroad  Company,  breakwater, 
'71,  117.— 1873.  Fitzsimmons  &  ConneU,  breakwater,  '73,  213.— 1875.  W.  L. 
Smitb,  extension  of  northpier,  ,76^  ii,  433.  Israel  D.  Vandecar,  removal  of 
wreck,  '76,  ii,  433.-1878.  Fitzsimmons  and  Connell,  dredging,  '79,  1560.— 1879. 
George  Hannahs,  materials,  '79,  1560. 
Docameiits*    (Not  printed  in  reports.) 

Reports  of  Maj.  J.  D.  Graham  for  1855-'56,  S.  Doc.  16, 34th  Conff.,  3d  Sess.  For  1857, 
8.  Doc.  42,  35th  Cong.,  1st  Sess.  Report  of  Lieut.  Col.  T.  J.  Cram,  dated  August 
23,  1864,  '6&  i,  16. 

Letter  of  Mtg.  D.  C.  Houston,  describing  manner  of  sinking  cribs,  dated  October 
28,  lb74,  '75,  i,  228. 

Eagiseers. 

Chief  of  Emqineess. 
Reports,  '6^  i,  5,  ii,  37,  41,  iii,  11, 35,  iv,  110:  '67, 20, 23, 90, 252;  '68, 31 ;  '69, 22, 23, 
28;  '70,  37;  '71,  35;  '72,  33,  159,  164,  170;  '73,  34;  '74,  i,  40;  '75,  i,  45;  '76^  i, 
98;  '77,  103;  '78, 117;  '79,  157. 
BoABD  OF  Engineers. 
Convened  at  Chicago  January  18,  1870.    Made  a  personal  examination  of  the  har- 
bor, and  adjourned  to  meet  at  Milwaukee  the  following  day,  '71,  123.    Met 
£nrsuant  to  adjournment,  and  unanimously  approved  the  plan  submitted  by 
[ig.  J.  B.  Wheeler  for  a  breakwater  for  an  outer  harbor.    Report,  '70,  124. 
(Colonel  Macomb,  Lieutenant-Colonel  Raynolds,  and  Majors  Wheeler,  Weitzel, 

and  McFarland.) 
Convened  July  28,  1878.    After  tall  discussion,  approved  plan  submitted  by  Cap- 
tain Lydecker  for  modifications  in  breakwater  lor  outer  harbor  and  construction 
of  a  breakwater  north  and  east  of  the  present  north  pier.    Report,  '79,  1561. 
(Majors  Houston,  Robert,  Smith,  and  Mansfield,  and, Captain  Lydecker.) 
Ehgineebs  in  Chabge. 
Lieut.  J.  D.  Webster,  184a^54,  '76^  u,  433. 
Lieut.  Col.  J.  D.  Graham,  185d-'64,  '76^  ii,  43.3. 

*|80;QOO  H^itfiFn*'  appropriated  for  harbor  of  refage,  Chicago,  intended  for  and  applied  to  improve- 
ment of  moath  of  Calumet  Biver,  '71, 117. 
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Enstneers— Continned. 

Lieat.  CoL  T.  J.  Cram,  1864.    Beports,  '66,  i;  12, 14,  24* 
Lieut.  Col.  L.  Sitgreaves,  1865,  '66^  i,  20,  iv,  91. 

Maj.  J.  B.  Wheeler,  1866-70.    Repoi-ts,  '66,  iv.  91,  114 ;  '67,  56, 68,  86-02, 857 ;'  68^ 
79,  110;  '69,  73;  special  on  plan  for  a  break  water  for  an  outer  harbor,  '70^  79 
Maj.  WiUiam  E.  Merrill,  1870,  '70.  99. 

M%j.  D.  C.  Houston,  1870-74.    Reports,  '70,  89,  96;  '71,  117;  '72, 129  (special,  pro- 
posing modified  cross-section  and  stone  foaudations  for  cribs,  '72,  160,  165; 
notes  on  wave  motion,  etc.,  '72,  168) ;  '73»  215;  '74,  i,  155. 
M^j.  G.  L.  Gillespie,  1874.    Reports,  '75,  i,  228;  '76^  u,  426. 

Capt.  G.  J.  Lydecker,  1877  to .    Reports,  '77, 893;  '78, 1183 ;  '79, 1555 ;  speeial, 

November  4,  1878,  to  president  Board  of  Engineer^  submitting  modifications  in 
plan  of  outer  harbor  and  a  breakwater  north  and  east  of  the  north  pier,  '79, 
1562. 
Assistants. 
Lieut.  A.  Mackenzie, '66^  iv,  91. 
Capt.  D.  P.  Heap.    Reports,  '67,  86;  '68,  110. 
W.  T.  Casgrain,  '67,  119. 
£.  S.  Chesbrough,  '70,  99. 

W.  H.  Hoarding.    Report  on  stone  foundations  for  oribs,  '72, 161. 
Lieut.  F.  A.  Hinman.    Reports,  '73,  213;  '74^  i,  155. 
R.  S.  Littlefield.    Report  on  extension  of  north  pier,  '73,  214;  '74^  i,  155. 
John  Pierpont,  '74,  i,  155. 
Estimates. 
By  Lieutenant-Colonel  Graham,  in  1857,  to  complete  the  work,  (174,450.74,  S.  Doc. 

42,  35th  Cong.,  1st  Sess. 
By  Lieutenant-Colonel  Cram,  in  1864,  for  extension  of  both  piers,  $88,704,  '66^  i,  5, 

16,24. 
By  Major  Wheeler,  for  extension  of  north  pier,  aggregate,  $86,744.65;  details  for  one 
crib,  $4,572.35,  '66,  iv,  115;  for  14-feet  channel,  $2,500,  '67,  258,  259 ;  for  oxten- 
sion  of  south  pier.  $48,000.  '68,  31 ;  to  complete  the  work,  $45,00Qi,  '69,  28,  73; 
for  enlargement  or  harbor  lacilities  by  a  breakwater,  $900,000,  '70, 102 ;  '74,  i,  156. 
By  Major  Houston,  for  completion  of  south  pier,  $75,000,  '70^  96;  for  extenaioo  of 

the  north  pier,  $78,000,  '74,  i,  156. 
By  Major  Gillespie,  for  dredging,  $5,000,  '75,  i,  45,  230;  aggregate  for  proposed  im- 
provements, $150,000,  '76^  1,  99,  ii,  431. 
By  Captain  Lydecker.  for  completion  of  existing  project,  '77,  894;  $250,000,  '78, 
1185 ;  $600,000  additional  to  complete  outer  harbor  as  modified,  and  coostmct  a 
breakwater  north  4nd  east  of  north  pier,  1  mile  in  length,  '79,  158,  1566. 
Financial  Statements. 
•66,  i,  25;  '68,  31;  '69,  28;  '70,  37,  96;  '72,  34,  130;  '73,  35,  215;  '74,  i,  41,  15B; 
'75,  i,  45,  231;  '76,  i,  99,  ii,  431;  '77,  103,  894;  •78»  118,  1185;  '79,  158,  1560. 
Operations*    (See  also  Private  and  Corporate  Work.) 
History  of,  '76^  li,  433 ;  '79,  1555.    Suspended  since  1852,  '66,  i,  5. 

1866.  Delayed  to  enable  the  city  to  perform  the  work  proposed,  viz,  extension  of  the 
north  pier,  '66^  ii,  37. 

1867.  Extension  of  north  pier  in  progress,  11,628  feet  of  timber  framed,  '67,  90. 

1868.  96  feet  of  north  pier  extension  completed,  and  3,152  oubio  yards  of  dredeing, 
'68,  HI. 

1869.  North  pier  completed,  ending  in  23  feet  of  water ;  extension  of  south  pier  600 
feet  under  contract  and  in  progress,  '69,  28. 

1870.  South  pier  extension  continued ;  built  to  water  surface,  a  length  of  1,224  feet, 
'70,  37,  96.  Breakwater  for  outer  harbor  commenced,  256  linear  feet  built  to 
water  surface,  '70,  37. 

1871.  29  cribs,  equal  to  1,450  linear  feet,  placed  in  breakwater  and  completed  to 
water  surface  '71^  35  117. 

1872.  Extended  l,'lOO  feet/ 2,250  linear  feet  completed  to  date,  '72,  33,  129. 

1873.  Extended  800  feet,  now  3,050  feet  long.  '73,  34,  213. 

1874.  Extension  of  breakwater  1,100  feet  ana  repairs,  '74,  i,  40, 155. 

1875.  Breakwater  extended  150  linear  feet,  1,400  feet  of  superstructure  built,  pile 
protection  to  north  end  of  breakwater  in  progress,  100  ieet  added  to  north  har- 
Dor  pier,  repairs  to  north  and  south  harbor  piers,  and  wreck  removed,  '75,  i,  45, 
228,229. 

1676.  By  hired  labor,  1,250  feet  of  superstructure  for  the  breakwater,  1,000  feet  of 
pile  protection  at  the  north  end  of  breakwater,  two  cribs  sunk  in  extension  of 
nortn  pier,  and  repairs  to  north  and  south  piers ;  by  contract,  10  cribs  added  to 
north  nar bor  pier  and  superstructure  nearly  completed  over  the  entire  extension 
of  600  feet ;  also,  removal  of  a  schooner  wreck,  '76^  i,  98,  ii,  426. 
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1877.  Sapentmetiire  over  600  feet  of  nortli  pier  completed  and  pile  protection  to 
pier-nead  bnlLt,  pile  pioiectioii  to  breakwater  extended  292  feet,  and  repairs, 
»77. 103,  893. 

1878.  Slight  repairs  only,  '78, 1183. 

1879.  Breakwater  extended  800  feet  hj  hired  labor,  88,758  cubic  yards  dredged  by 
eontract,  '79,  157,  1556. 

Physical  Cliiuracterifltics. 

Described,  '66,  iv,  93,  114. 
Plaaa.    (See  Estimates  and  Projects.) 
Private  and  Corporate  l¥orl£. 
186M&.  Good  resolts  obtained  by  work  performed  by  the  city,  '66;  i,  15.    t75,000 
was  appropriated  by  the  city  for  drodgins  and  pier  extension }  437^  feet  baUt 
in  extension  of  the  north  pier,  '66^  i,  15.    Improyements  by  Cmcago  Dock  and 
Canal  Company,  '67,  23,86»91,92;  '68,  31,110. 
Piijeets* 
By  Lieutenant-Colonel  Cram,  for  repairs  and  extension  of  the  north  and  south  piers, 
'66;  i»  16;  modified  by  Major  Wheeler,  giving  increased  width  to  the  cribs, 
dredging,  and  extendiiiff  the  north  pier  omy,  '66,  iv,  114 ;  '67,  86.    For  channel 
for  Yeasels  drawing  14  leet  of  water,  '67,  258, 259.    For  extension  of  the  south 
harbor  pier,  '68^  111 ;  '69, 28w    For  an  enter  harbor,  formed  by  a  breakwater 
inclosing  about  275  acres,  '70,  101 ;  '74,  i,  156. 
By  Mijor  Houston,  modification  of  cross-section  of  breakwater  and  stone  fonndattons 
for  the  cribs,  '72.  33.    Extension  of  the  breakwater  instead  of  building  the  pier, 
'72, 129.    For  extension  of  the  north  harbor  pier,  '73,  214. 
By  M^or  Gillespie,  extension  of  the  breakwater  southerly  1^000  feet,  channel  to 

connect  the  outer  harbor  with  the  river,  and  repairs,  '76^  i,  99,  ii,  431. 
Board  of  Enxrineers  approved  and  recommended  adoption  of  project  submitted  by 
Captain  Ly decker  for  modifications  in  Iveakwater  for  outer  harbor  and  con- 
struction of  a  new  breakwater  north  and  east  of  north  pier,  '79,  1561, 1562. 
SanrcTs. 
1858.  Under  direction  of  Lieutenant-Colonel  Graham.  '70^  99. 

1865.  Under  direction  of  Lieutenant-Colonel  Cram,  "66^  i,  16. 

1866.  Under  direction  of  CoL  W.  F.  fiaynolds,  '67,   119;  by  Mr.  Chesbrough, 
'70.99. 

18».  Under  direetk>&  of  K^or  Wheeler,  '70,  99. 

1873.  Under  direction  oi  Lientenaat  Hinman,  by  John  Pierpont,  and  R.  S.  Little- 
field,  '74, 1, 155. 
1876.  Under  direction  of  MiQor  Gillespie,  '76^  i,  96,  ii,  428. 
1878.  Under  direction  of  Captain  Lydecker,  '79,  1566. 

•6€^'i:'78,  1184. 

Sketcn  of  the  harbor,  June  30,  1879,  followed  by  plan  of  angle-crib  and  plan  of 
crib  on  pUe  foundation,  '79, 1560* 

[C.  C] 


CHICKAHOmiNl'  BIVEB,  TA«— Improyxment  of. 
Appropriatiaiu. 

1878 15,000, '78,73. 

1879 1, 000, '79t  86. 

Benefit  of  improvement,  '75,  ii,  171.    Improvement  above  Windsor  Shades  not  war- 
ranted, '79,  620. 
Statistics,  '75^  ii,  172;  '79,  620. 
Caniracu. 
1878.  With  H.  E.  Culpepper,  for  dredging,  at  14  cents  per  cubic  yard,  '79,  619. 
Abstract  of  bids,  '79,  619, 
Biigliieers. 
Chief  of  Enoinieebs. 

Bepwts,  '75,  i,  95;  '78,  73;  '79,  86. 
Enginxbr  in  Charge. 

8.  T.  Abert,  U.  8.  C.  E.,  1874  to .    Reports,  '75,  ii,  170;  •78»  621;  '79,  619. 

f  ttlMates.    (See  Projects.) 
Kmanelal  Statemeotfl. 

'78,73,521;  '79,96,620. 
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CHICKAHOnnif  V^  BITEB,  TA.— Gontinned. 

Operations. 

187&-79.  Channel  throagh  Binn's  Bar,  dredged  to  a  width  of  100  feet  and  depth  of 
8  feet ;  channel  through  Old  Fort  and  Windsor  Shades  Bars,  dredged  to  a  width 
of  60  feet  and  depth  of  8  feet,  '79,  619. 
Physical  €liaractertotfcs. 
General,  '75,  ii,  170.    Obstrnctions:  bars,  snags,  trees,  etc.,  *75,  ii,  170,171.     Prod- 
ucts of  the  ac^acent  country,  '75,  ii,  172.    Deterioration  of  depth  as  compared 
with  other  rivers,  '75,  ii,  171, 172.    Character  of  bars,  '79,  619. 
Projects. 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  dredging  and  removal  of  logs,  sna^s,  trees,  etc.,  at 
an  estimated  cost  of  $10,380,  '75,  ii,  172;  '78,  73.    For  widening  channel  and 
for  construction  of  dikes  to  close  subsidiary  channels,  at  an  estimated  coat  of 
$10,000,  '79,  619. 
Sorvejs. 
1874-^78.  Under  direction  of  S.  T.  Abert,  an  examination  of  the  river  in  general 
and  a  special  survey  of  Binn's,  Old  Fort,  and  Windsor  Shades  Bars,  '75,  ii,  170; 
'79,  619. 


CHICKASAHA  (€HI€KASAHO¥}  BITEB,  MISS.— Subyxy  of. 

Commerce* 

Character  o^  '79,  841.    Fine  timber  lands  tributaiy  to  river,  '79,  843. 
finirineers* 
Chibf  of  ENGnnsBRS. 

Reports,  '78,  81;  '79,  105. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  '78,  81 ;  '79, 105.    Beport,  >79,  841. 
Assistant 
P.  Robinison,  '79,  841.    Report^  '79,  842. 
Ssti  mates.    (See  Plans. ) 
Physical  Characteristics. 
Description  of  the  river,  '79,  841,842,843. 

Plans. 

By  P.  Robinson,  1879.  for  removal  of  obstrnctions  to  low-water  mark  ftom  Shabnta 
to  Winchester,  38  miles;  to  2  feet  below  low-water  from  Winchester  to  War- 
ren's Mill.  12  miles;  and  3  feet  below  low- water  firom  Warren's  MiU  to  mouth 
of  the  Chickasaha,  80  miles;  estimated  cost,  $11,500,  '79,  842. 

Sarveys. 

1878.  Examination  ordered  and  in  progress,  '78,  81. 

1879.  Examination  completed  by  P.  Robinson,  '79, 105,841,842. 


CHINCOTEAOUi:  UVI^ET,  TA.— Survey  ordered  by  act  of  March  3,  1879^ 

'79,  81. 


€1IIPP£:1¥A  BITEB,  WIS.— Improvement  or. 
(See  also  Mississippi  Riybr,  Rbseryoibs,  bto.) 

ApproprlatioDS. 

illotment  for  survey (If  800  00,  '76^  i,  707. 

Allotment  for  survey 4.664  86,  '79,  1168. 

1876 10,000  00, '77,  87,574. 

1878 10,000  00, '78,  100,729. 

1879 8, 000  00, '79, 136, 1170, 

Total  to  1879 |34,464  86. 

Summary  of  appropriations,  '79, 1170. 
Commerce. 

Statistics,  '75,  i,  380;  '7^  i,  709;  '79, 1171. 
Contracts. 

1877.  Winston,  Douglass  &  Winston,  construction  of  Jetties,  '77, 674. 

Abstracts  of  bids,  '77,  574. 
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CmPPCl¥A  RITfBy  l¥IS.--Continaed. 

(Not  printed  in  reports.) 
Beport  of  Migor  Farquhar  of  January  30, 1875,  H.  Doc.  75,  43d  Cong.,  2d  Sess.,  '76, 
707,709. 

CHisr  OF  Enoineess. 
Eeporta,  '72,  52;  '75,  i,  63;  '76^  i,  85;  '77,  86;  '78, 100;  '79,  135,136. 

EKGIX££R8  in  CHABGE. 

Maj,  6.  E.  Warren,  1868.    Report,  '68,  306, 360, 365, 369, 370. 

Col.  J.  N.  Macomb,  1872,  '72,  52. 

Maj. F. U. Farquhar,  1874-'78.    Reports,  '75,  i,  375;  '76,  i,  707;  '77,  574;  '78,  728. 

Capt  Charles  J.  AUen,  1878  to .    Reports,  '79, 1168, 1171. 

Assistants. 
J.E.Tnmer,  '75,  i,  376. 
Max  E.  Schmidt,  '76^  i,  709. 
Charles  Waozer.    Report,  '79,  1174. 
i  fiittaates.    (See  Plans.) 

By  Captain  Allen,  in  1879,  for  completion  of  existing  project,  tllly8^<50,  '79, 1170. 
I  Fiaaoelal  Stalemeots. 

•77.87,574;  '78,  100,729;  '79,  135,1170. 
OMratfons. 
Hiatory  of,  '79,  1168. 
18n-^8.  Constrnction  of  west  jetty,  4,013  feet,  and  405  feet  of  east  jetty,  '78,  728, 

729. 
1878-^.  Repairs  to  west  jetty;  completion  of  east  jetty,  length  2,110  feet,  '79, 135, 
1169,1171. 
Physical  Glinracteristieft. 

D««cription,  '75,  i,  376;  '76^  i,  707;  '79, 1172,1176. 
Flans. 
By  Maj.  6.  K.  Warren,  in  1868,  for  snrveys,  $5,000  and  $10,000,  and  for  protection  of 

TiTer  from  sliding  hanks,  |5,000,  '68,  306, 360, 365, 369, 370. 
By  J.  E.  Tomer,  in  1§74,  for  wing-dams  and  removal  of  ohstmctions;  estimated  cost, 

$167,645,  '75,  i,  379. 
By  Major  Farqnhar,  in  1875,  for  dam  at  Upper  Dalles,  $213,691.55 ;  for  dam  at  Lower 
DaUes,  $S^44,888.56,  '76^  i,  707,708.    For  removal  of  obstrnotions,  $139,892.50, 
'77,  574;  '78,  729;  '79,  1169. 
By  Charles  Wanzer,  in  1879,  for  revetting  the  sand  hanks  with  slabs  and  edgings, 
'79, 1172, 1179. 
Private  audi  Corporate  IVork. 
Uck  and  dam  built  by  State  aathority,  '77,  574.    Training-walls  and  brush-dams 
at  mouth  of  river,  '79, 1172.    List  and  description  of  private  dams,  also  inju- 
rious effecU  o^  '79,  1173, 1178. 
Projects. 
By  Migor  Farqubar,  in  1875,  for  removal  of  obstructions  below  Eau  Claire  by  wing- 
dams,  revetments,  jetties,  etc.,  '76,  i,  708;  '77,  574;  '78,  729;  '79,  1169. 
Svrvers. 
1^4.  By  J.  E.  Turner,  under  direction  of  M%jor  Farquhar.    Report,  '75,  i,  375. 
1875.  By  Max  £.  Schmidt,  under  direction  of  Major  Farquhar.    Report,  '76^  i,  707. 


€HO€TAl¥HAT€HEE  BITER,  FI^A.— Improybmemt  of. 

Appropriations. 

Ib32 $3,000.    Actof  July4. 

183:^ 5,000.    Actof  March 2. 

1B44  (Choctawhatchee  and  Holmes  Rivers) ...  10, 000.    Act  of  June  5. 

li^ 10,000.*  Actof  MarchS. 

1874(8urvey) , 5,000, '74,  i,  75,896. 

1^^5 5, 000, '75,  i,  81,  if,  9. 

1«'G 5,000, '76^1,  72,494;  '77,71,414. 

1^9 5.000,  '79,  103,827. 

t'oMmerce. 

Requirements,  '72,  64, 588, 640. 

Statistics,  '72,  589,641;  '77,  414;  '79,  826. 
Cjifiiieen, 

Chief  of  ENGiyEEES 
^Reports,  '71, 69;  '72, 63;  '74,  i,  75;  '75,  i,  80;  '76^  i,  72;  '77, 70;  '78^  79;  '79, 103. 

*For  VQxrej  of  Savaniuih  and  Choctawhatobee  Biven. 
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CHOCTA  WHATCHEE  RITBB,  FI.A.-4>mtlniLod. 

Engineers — Continaed. 
Engineers  in  Charge. 
Col.  J.  H.  Simpson,  1871.    Reports,  '72,  588, 640.  , 

Lieut.  CoL  W.  F.  Raynolda,  1872,  '73.  66. 

Capt.  A.  N.  DamreU,  1873,  '73,  66.    Beports,  '74^  i,  896;  '75^  ii,  8;  '76^  i,  498; 
•77,  413;  '78^  590j  '79,  824. 
Assistants. 
Joseph  Bumey.    Befmrt,  '72,  641. 
WiUiam  S.  Simpson,  '72,  588. 
EsUntates.    (See  Plans. ) 
Financial  Statements. 
•72,  589;  '74,  i,  75,896;  '75,  81,  ii,  9;  '76,  i,  72,494:  '77,  71,414;  '78,  80,590;  'TS, 
103, 827. 
Operations. 
HUtory  of.  from  1874,  '79,  824. 
1874-^5.  Obstructions  removed  from  ziver  for  a  distance  of  48  miles  from  moathf 

'75,  i,  81,  ii,  8. 
1875-^76.  Kemoval  of  obstructions;  3-foot  channel  obtained  from  montli  to  Bnzzsrd^ 

Bar;  wagon-road  cut  around  the  bar,  '76,  i,  73,493. 
1876-'77.  Channel  3  feet  in  depth  obtained  for  about  75  miles  of  the  lower  part  of 

the  river  by  removal  of  obstructions,  '77,  70, 413. 
1877-'78.  Obstructions  removed ;  removal  of  gravel  and  drift  at  Miller's  Field,  *78^ 

79, 590. 
1878-79.  Operations  suspended,  '79,  103,825. 
Piiysical  Ciiaracteiistics. 

Description,  '72,  63,588,640-645;  '79,  826. 
Plans. 
By  Joseph  Bumey,  in  1872,  for  thorough  improvement  of  river;  estimated  cost, 
$98,716.80.    To  meet   present   and  prospective   reauirements   of  commerce, 
$52,291.20.    Removal  of  obstructions  which  seriously  interfere  with  present 
trade,  |34,332;  the  last  recommended  by  Colonel  Simpson,  '72;  64, 589, 640,646. 
Projects. 
By  Colonel  Simpson,  in  1872,  for  removal  of  obstructions  and  straightening  channel 

in  places,  '72,  63, 589, 641 ;  '74,  i,  896. 
•By  Captain  Damrell,  in  1874,  for  removal  of  obstructions,  '74,  t.  75,896;  '75,  i,  81, 
ii,  9;  '76,  493;  '77, 413;  '78,  590.    In  1879,  for  cutting  and  blasting  3-foot  chan- 
nel  through  rock  shoal,  4  miles  below  Genevay  '79,  8&. 
Surreys* 
1871--'72.  By  Joseph  Bumey  and  William  Simpson,  under  direction  of  Colonel 
Simpson.    Reports, '72,  588,641. 


CHOPPA  WARIASIG  BAT,  TA.— Subvet  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '71,  76;  '76,  71. 
Engineer  in  Charge. 

M^.  W.  P.  Craighill,  1871.    Reports,  '71,  620 ;  '72,  7jW. 

A  aoT  mr  A  ISfTS 

Capt.  Charles  B.  Phillips.    Report,  '72,  713. 
J.E.Weyae,  '72,707.713. 
Gilbert  Thompson,  '72,  707,713. 
estimates.    (See  Plans.) 
Piiysical  Cliaracteristlcs. 
An  estuary  of  the  Potomac  River,  40  miles  below  Washiuj^ton  City;  the  bottom  con- 
sists of  soft  mud ;  banks  well  timbered ;  at  the  head  of  the  bay  is  Choppawamasio 
Creek,  '72,  713. 
Plans. 
By  Captain  Phillips,  and  concurred  in  by  Mf^or  Craighill,  for  opening  a  oat  across 
from  the  creek  to  the  Potomac,  forming  a  new  mouth  ^  mile  from  the  present 
one.    Estimated  cost,  by  Captain  Phillips,  of  a  cut  80  feet  wide  at  bottom  by  10 
feet  deep,  $6,945.40;  or  12  feet  in  depth,  $9,522.92.    Incroased,  by  Maior  Gsaig- 
hill,  to  $7,000  and  $10,000,  respectively,  '72,  707,708,714,715. 
fiarveys. 
1871.  Under  direction  of  Mfgor  Craighill  and  the  immediate  supervision  of  Captain 
Phillips,  by  J.  £.  Weyss  and  GUbert  Thompson.    Repoorts,  '71, 620;  '72, 707, 713. 
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CHOPTAHK  BITJBB9  MB.— Sorr^y  oidfised  by  act  of  Karch  3»  1879,  *n,  6L 


CHOWAH  BUHEB,  N.  €•— Subyst  09. 
Does  not  Justify  ooet  of  improTement^  '79,  727,  728. 


Chief  of  Emgimbbbs. 

Beporta,  '7B,  76 ;  '79,  95. 
Engikeers  in  Charge. 

Capt.  C.  B.  Phillipa,  '78,  76;  '79,  88.    Beporta,  '79,  726. 

AsSISTAHTBs 

W.  6.  WiiliamaoB,  '7%  727.    Beport,  '79,  728. 
Etdmaiefl.    (See  Plans. ) 
Plijrsical  Characteristics. 

Description  of,  '79,  727,  728.    Obstrnotions,  '79,  728. 


Cftptain  Phillips,  1879,  recommends  that  both  eastern  and  western  channels  shoold 

be  marked  by  bnoys,  '79,  728. 
By  W.  6.  Williamson,  1879,  fixr  rsmoval  of  obstmotioiiB,  '79, 728, 729.    Not  ieoom« 

mended,  '79,  728,  729. 
Sanreys* 
187a  Ordered  and  inprogress,  '78,  76. 
Vm.  Completed  by  W.  G.  Williamson,  '79,  96,  727. 


I 


CINCnflf  ATI9  OflUO.— Harbor  of  retake  Arom  ice-floes. 

A^^ropriatioiis. 

1878,  $50,000,  '78,  108 ;  '79,  146. 
Csmncrce. 

l/wes  occasioned  by  ice-floods  of  1876-^,  '78, 817-819.  Area  required  for  a  harbor 
of  relage,  '78,  820.  Table  showing  dates  of  closing  and  reopening  of  naviga- 
tion, '78,  821.    Necessity  of  some  unprovement  at  Fonr-Mile  Bar,  '7&  829. 

Csmraet. 

1^.  With  John  J.  Shlpman,  for  constraotion  of  dikes,  '79,  1356. 
Bscnments.    (Not  pnnted  in  reports.) 
8.  Doe.  39,  44th  Cong.,  2d  Sess.,  on  availability  of  Mill  or  Taylor's  Bottom  for  an 
ice>harbor,  '78,  Su,    H.  Doc.  34,  44th  Cong.,  2d  Sess.,  on  avaUabiUty  of  Mill 
Creek  for  an  ice-harbor,  '78,  826. 
Bsgineers. 

CHIEP  of  BK0INBBBS. 

Keports,  '78,  108;  '79,  146. 
Board  of  Engineers. 
1H78.  Convened  to  report  upon  the  constraotion  of  a  harbor  or  harbors  of  refage 
from  ice-floes,  at  or  near  Cincinnati,  Ohio.    The  board  consider  that  the  appro- 
priation of  1878  can  be  best  expended  by  constructing  dikes  at  Fonr-Mile  Kun 
(10  miles  above  Saspension  Bridge),  which,  by  holdinc  the  ice,  will  prevent  the 
nabitnal  gorging  at  Medoc  Bar  (19  miles  below  the  bridge),  from  which  point 
the  ice  eventually  backs  up  to  Cincinnati.    Beport,  '79,  1356. 
(Colonel  Z,  B.  Tower  and  Majors  William  E.  Merrill  and  C.  B.  Suter.) 
ExGiNEKR  IN  Charge. 

^  M^.  W.  E.  MerrUl,  1878.    Eeports,  '78,  814;  '79,  1355. 
ASSISTA.NT8. 
WilUam  Weston  and  L.  Petitdldier,  1878,  '78,  829. 
iistiniates.    (See  also  Projects.) 
By  M^or  Merrill,  for  ice-harbors :  Ist,  at  the  mouth  of  Little  Miami  Biver,  $813,983, 
•78,  8>3,  824 ;  2d,  at  Crawfish  Creek,  $322,600,  '78,  824 ;  3d,  at  mouth  of  Lick- 
ing River,  $741,000,  '78,  825;  4th,  at  Willow  Bun,  $615,600,  '78,  825;  5th,  at 
Pleasant  Bun,  $701,350,  '78,  826.    For  ice-breakers,  $176,000,  '79,  1362. 
■winefial  Statements. 

78, 108;  '79.  146,  1355. 

i^nysical  Characteristics. 

Hibtor>'  of  ice-flood  of  1876-'77,  '78,  814.    Table  of  gauge-readings.  '78,  822.    Sedi- 
mentary deposits,  '79,  1360. 
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Cliff  cor  IVATI9  OHIO.—Harbor  of  retake  fVom  ice«-ll«e«— OoDtinad 
Plans.  J 

By  Major  Merrill,  for  constmction  of  harbors  of  refuge  from  ice-floos :  Ist^  at  monl 
of  Little  Miami  River,  by  dredging,  paving,  and  conb-tmctlon  of  slmces,  dadl 
etc.,  affording  an  area  of  31  acres,  '78,  62^  objections,  '78,  827.  2d,  at  Ctu4 
fish  Creek,  affording  an  area  of  13  acres,  '78^  824 ;  advantages,  '78,  827 ;  obj^ 
tions,  '79,  1360.  3d,  at  Mill  or  Taylor's  Bottom,  '78,  824;  objections,  '78,  tid 
4tb,  at  month  of  Licking  River,  affording  an  area  of  U.8  acres,  '78»  825.  5th,  $ 
Willow  Run,  affording  an  area  of  19.3  acres,  '78,  825;  advantages,  '78,  827 ;  ol 
lections,  '79^  1360.  6th,  at  Mill  Creek,  objectionable,  '78,  826.  7th,  at  Ploasan 
Run,  affording  an  area  of  30.3  acres,  '78,  826;  objections,  '78,  827.  Othe 
methods  of  protection :  1st,  by  ice-breakers;  2d,  by  sheer-booms;  3d,  by  harbot 
boats,  '78,  828;  '79.  1361-1363. 

Projects. 

By  Major  Merrill,  for  protection  of  the  commerce  of  Cincinnati  from  the  dangers  o 
ice-lioes,  by  the  construction  of  dikes  at  Four-Mile  Bar,  at  an  estimated  cost  o 
$18  per  running  foot,  '78,  829.  Approved  by  Board  of  Engineers  (see  Board  o 
Engineers),  '79,  1364. 


€I^1:AB1¥AT1iB  BITBB,  IDAHO.— Improvement  of. 

Appropriations. 

1879,  $6,000,  '79,  183. 
Commerce. 

Benefit  of  improvement  to  commerce,  '79,  1817, 1822, 1856. 
Statistics,  '79,  1817,  1856. 
Engpineers. 
Chief  of  Engineers. 

Reports,  '78,  139;  '79,  182,  183. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson,  1878,  '78,  138;  '79,  180,  183.    Report,  '79, 1813. 

Maj.  G.  L.  Gillespie,  1879,  '79,  180,  183.    Report,  '79, 1855. 

P.  G.  East  wick,  '79,  1813.    Report,  '79,  1817. 
Estimates.    (See  Projects.) 
Physical  Cliaracteristics. 

Description  of,  '79.  1814-1822,  1855.    Obstructions,  '79,  1815-1821.    Frasheta,  '79^ 
1816,  1821,  1822.    Discharge  of  river,  '79,  1818, 1819,  1821. 

Plans. 

By  P.  G.  Eastwick,  ld79,  for  improving  npper  river  by  the  removal  of  rock  and 
bowlders,  to  a  depth  of  3  feet  at  low- water,.  '79,  1815,  1823;  considered  imprac- 
ticable, '79,  1855. 
Projects. 
By  Major  Wilson,  1879,  for  removal  of  rock  and  bowlders,  from  Lewiston  to  month 
of  North  Fork,  to  a  depth  of  4.5  feet ;  estimated  cost,  $34,424,  '79,  1816, 1883, 
ia55,  1856. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78, 139. 

1879.  Completed  by  P.  G.  Eastwick,  '79,  183,  1813,  1817. 


CI^ETEI^AND  HABBOR9  OflUO.— IMPROVEMKNT  OF. 

Appropriations. 

1825  (survey) $5,000  00.    Act  of  March  3. 

1827 10,000  00,  '66,iii,  33. 

1829 12,179  00, '66,  iii,  33. 

1830 1,786  56,  '66^  iii,  33. 

1831 3,670  00,  '66,  iii,  33. 

1832 6,600  00, '66^  iii,  33. 

1834 13,315  00, '66,  iii,  33. 

1836 15,006  59, '6^  iii,  33. 

1837 10,000  00, '66^  iii,  33. 

1838 51, 856  00, '66,  iU,  33. 

1844 25,000  00, '66,  iii,  33. 
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Itfi2 30,000  00,  '66,  iii,  3:'.. 

1863 145  60,  '66,  iii,  33. 

1864 20,000  00, '66,  iii,  33. 

1866 59,806  00,  '66,  iii,  33. 

1868  (allotment) 17,000  00,  '68,  24. 

1889-Vo ♦13,380  00, '69,  22. 

1870 20,000  00,  '71,46. 

1871  (aUotment  for  repairs) . .  1 636  77,  '72,  239. 

1873 1,000  00, '73,  122. 

1874 30,500  00,  '75,  i,  151. 

1875 50,000  00, '75,  i,  168. 

1876 58,000  00,  '76,  ii,  139. 

1878 100,000  00,  '78,  130,  1263. 

1879 100,000  00,  '79,  172,  1695. 

Total  to  1879 $654,881  61     . 

Cmwmmteree. 

Requirements  discassed,  '67,  252,  253,  254. 

SrATisncs,  '66^  iii,  33,  iv,  75;  '67,  231;  '69,  187;  '70,  178;  '71,  194;  '72,  229;  '73, 
338;  '74,  i,  222;  '75,  i,  303;  '76,  ii,  558;  '77,  964;  '78,  1262;  '79,  1695. 
Contracts. 

ysS^  J.  £.  &  D.  E.  Bailey,  stone  and  labor,  '66,  iii,  74;  '67, 142.— Patrick  Smith,  piles, 
'66,  iii,74;  '67,  142.— J.  D.  Palmer  &  Wright,  timber  and  lumber,  '66,  iii,  74; 
'67, 142.  James  LoTeday,  iron,  '66^  iii,  74 ;  '67,  142. — 1871.  Andrew  Spaulding, 
dredging,  at  25  cents  per  cubic  yard,  '71, 194;  '72,  229. — 1874.  Hemming  way 
&,  Garfield,  materials  and  labor,  '75,  i,  303.  Cartwright,  McCurdy  &  Co.,  iron, 
'75,  i,  303.-1875.  Charles  H.  Strong,  materials  and  labor,  '76,  ii,  559.— W.  H.  Mc- 
Curdy, iron,  '76^  ii,  559.-1877.  W.  H.  McCurdy,  iron,  '77, 964.  Ferris  &  Garfield, 
materials  and  labor, '77,  964;  '79,  1697.— 1878.  William  H.  McCurdy,  iron, '79, 
1697.— F.  H.  Colton,  timber  and  labor,  '79, 1697.-1879.  Charles  H.  Strong,  tim- 
ber  and  labor  '79  1697 
Abstracts  of  contracts,  '66,*  iv,  74;  '67,  232,  233;  '75,  i,  303,  304;  '76,  ii,  559;  '77, 

964. 
Abstracts  of  bids, '66,  iv, 23-25;  '71,  194;  '79,  1695, 1696. 
D^caments.    (Not  printed  in  reports.) 
All  details  of  projects  and  operations  prior  to  1864.    Reports  of  Col.  T.  J.  Cram, 
dated  November  2,  1864,  '66,  i,  24;  and  February  1,  1867,  '66,  iv,  142. 
EagiBeers. 
Chief  of  Engineers. 
Reports,  '66,  i,  5,  ii,  37,  41,  iii,  5,  3.3,  iv,  20;  '67,  29,  30,  252;  '68,  24,  41 ;  '69,  22, 
37:  '70.  48;  '71,  46;  '72,  44;  '73,  44,  46,  122;  '74,  i,  50,  53;  '75,  i,  55,  57,  151, 
1^;  '76,  i,  108,  139,  ii,  559;  '77,  114,  115;  '78,  129,  130;  '79, 172. 
Board  of  Engineers. 
1875.  To  consider  the  subject  of  a  breakwater ;  various  plans  discussed.    Recom- 
mend a  closed  breakwater  with  an  area  of  200  acres.    Adjourned  to  await 
examination  of  the  lake  bed,  '75,  i,  3U8.    Reassembled  and  selected  the  west  side 
of  the  city  trout  for  its  location,  and  recommend  its  construction  to  be  as  fol- 
lows: West  side,  1,000  feet  of  pile  pier  from  shore  line  to  15  feet  water,  thence 
1,400  feet  of  crib  work  extending  to  27  feet  water.    North  side,  4,700  feet  of 
crib  work  nearly  parallel  with  the  shore.    East  side,  extension  of  the  west  har- 
bor pier  600  feet,  leaving  an  entrance  300  feet  in  width  to  the  new  harbor.    Es- 
timated cost,  $1,373,000.    Report,  '75,  i,  308. 
(Colonel  Woodruff,  Lieutenant-Colonel  Blunt,  Minors  Comstock  and  Wilson.) 
Engineers  in  Charge. 
CoL  T.  J.  Cram,  1864-'68.    Reports,  '66,  i,  13,  22,  24,  45,  iv,  19-25,  69-75;  '67,  41, 

48,230-233. 
M^j.  W.  McFarland,  1868-'70.    Reports,  '68,  155;  '69,  133;  '70,  178. 
Capt.  G.  L.  Gillespie,  1870-72,  '71,  45.    Reports,  '71,  193;  '72,  229. 
Mig.  F.  Harwood,  1872-74,  '73.  42.    Reports,  '73,  337 ;  '74,  i,  222.    On  survey  for 

harbor  of  refuge,  '74,  i,  232-238. 
lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i,  215.    Reports,  *75,  i,  302,  304;  '76^  ii, 

558*  *77  963  964 
Mai.  W.  McFarland*  1878.    Reports,  '78, 1261, 1263. 
Uai.  John  M.  Wilson,  1878  to .    Report,  '79,  1691. 

*8idd  to  be  $12,000,  'Od,  187. 
tDUferenoe  between  $1,000  and  the  amount  which  reverted  to  the  Treaanry. 
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Assistants. 
Msrj.  F.  U.  Farquhar.    Estimates  by,  *66,  iv,  19,71. 

Capt.  M.  B.  AdamS)  '75, 1,  53.    In  immediate  charge  of  harbor,  '75,  i,  292,  304. 
George  E.  Fell,  '74,  i,  233. 
Estimates. 
By  Colonel  Cram,  for  proposed  extension,  $59,806,  '66,  1,  23,  iv,  73 ;  additional  to 
complete  existing  project,  $3,ti91 ;  additional  for  channel  for  -vessels  drawing  14 
feet  water,  $130,000,  '67,  252. 
By  M%jor  Harwood,  for  breakwater  for  harbor  of  refnge,  $500  per  linear  foot :  ag- 
gregate, $4,000,000,  '74,  i,  237. 
By  Lieutenant-Colonel  Blunt,  for  breakwater  in  4-fathom  water,  $521,000;  in  5- 


fathom  water;  $1,155,000.  '75.  i,  305,  306. 
By  Board  of  Engmeers,  for  oreakw 


>reakwater,  $1,373,000 ;  softness  of  the  lake  bed  may 
increase  the  cost  25  per  cent.,  '75,  i.  310. 

By  Chief  of  Engineers,  modified  to  $1,800,000,  '75,  i,  303.    To  complete  existing  proj- 
ect, $1,500,000,  '79,  173,  1695. 
Financial  Statements* 

'66,  i,  25;  '67,  148;  '68,  41;  '69,  137;  '70,  178;  '71,  194;  '72,  230;  '73,  338;  '74, 
i,  222;  '76,  i,  304;  '76,  ii,  559;  '77,  964,  965;  '78,  130, 1263;  '79, 172,  1695. 
Operations. 

History  of,  '79,  1691. 

1865.  Kepairs  on  west  pier,  '66^  1,  22. 

18e7-'68.  450  linear  feet  of  west  pier  built,  '68,  41. 

1868-'69.  5  feet  added  to  west  and  400  feet  io  east  pier,  '69,  133. 

1869-70.  175  feet  ailded  to  east  pier,  making  the  piers  of  equal  length ;  west  pier 
repaired,  '70,  178. 

1870-'71.  Repairs  to  east  pier-head,  dredging  9,500  cubic  yards,  '71,  47. 

1871-72.  65,664  cubic  yards  sand  and  gravel  removed ;  east  and  west  pieiB  repaired 
by  day  labor,  '72,  229. 

1873.  No  operations,  '73,  337. 

1874.  Repairs  to  piers,  '74,  i,  222. 

1875.  Repairs  to  piers  by  contract,  '75,  i,  308.    Repairs  to  east  pier  in  proneas, 
'77  964. 

1875-76.  3:i3  feet  of  pile  pier  for  breakwater  completed,  '76^  ii,  558. 

1876-^77.  1,150  feet  of  pile  pier  nearly  completed,  '77,  964. 

1877-78.  Substructure  of  breakwater  extended  300  feet  by  6  cribs,  each  50  feet  long; 

repairs  to  east  pier,  '78,  129,  130,  1261,  1263. 
1878-79.  600  linear  feet  of  crib- work  sunk ;  500  linear  feet  of  superstrnctnre  built, 

and  stone  foundation  prepared  for  1,000  linear  feet  of  crib-work  for  breakwater; 

repairing  piers  and  dredging  at  the  mouth  of  the  river,  '79,  172,  1693. 
Piiysical  Ciiaracteristies, 
The  depth  of  water  on  the  outer  bar  diminished  5  feet  during  violent  storms,  '71, 

194.    Described,  '74,  1,  233 ;  '75,  i,  309.    Character  of  hike  bottom,  '75,  i,  304. 
Plans*    (See  Projects.) 


Sketches  of,  suggested  for  a  harbor  of  refuge  by  Board  of  Trade  of  Cleveland,  '74^ 

1,  4&04. 


133-136 ;  '73,  338. 
Private  and  Corporate  Worl£« 

Dredging  by  the  city  on  bar.  '66^  i,  22.  East  pier  in  possession  of  private  parties, 
'66,  i,  22,  23,  ii,  37.  The  Cleveland  and  Pittsburgh  Railroad  Company  per- 
mitted to  use  a  portion  of  the  east  pier,  agreeing  to  keep  it  in  repair,  '77,  966l 
Projects* 

Original,  for  piers  at  mouth  of  Cuyahoga  River  and  dredging ;  details  not;  known 
(see  map),  '66,  i,  23. 

By  Colonel  Cram,  for  repairs  of  piers.  '66^  i,  13,  22.  Extension  of  west  pier  500  feet 
and  east  pier  575  feet,  18  feet  wide,  and  5  feet  above  water,  '6€^  i,  23.  Pile-pier 
construction  adopted  for  pier  extension  instead  of  cribs,  *66,  iii,  5, 20. 

By  Mtgor  Gillespie,  repairs  of  piers  by  day  labor,  and  dredging  to  18  feet  by  oon- 
tract,  '71,  193,  194 ;  completed,  '72,  229. 

By  Mt^or  Harwood,  for  repair^  to  piers  by  day  labor,  '73,  337 ;  '74,  i,  322. 

By  Lieutenant-Colonel  Blunt,  for  repairs  to  east  pier,  '77,  965. 

By  Board  of  Engineers,  as  finally  adopted,  '75,  i,  303. 

By  Lioutenaut-Colonei  Blunt,  for  constructing  ahoro-arm  of  breakwater  by  contnot 
as  far  as  available  funds  will  allow,  '75,  i,  303. 
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Secretary  of  UTar. 

Approves  recouimt-udation  of  Chief  of  Engineers  for  project  for  harbor  of  refnge, 
'75,  i,  308.    Aathorized  by  act  approved  Aagnst  14,  1876,  to  make  agreement 
wiih  ratbr«>ad  company  for  use  and  occupancy  of  the  east  pier,  '76^  ii,  139. 
Sureys. 

I860.  Under  direction  of  Colonel  Raynolds,  '66,  i,  25. 

1873.  For  harbor  of  refage,  nnder  direction  of  Mfgor  Harwood,  by  Assistant  George 
E.  Fell.    Report,  '74,  i,  232. 

1874.  For  breakwater,  under  direction  of  Lientenant-Colonel  Blunt.    Report,  '75, 

Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improTements,  '66,  i, 
24.    Of  harbor,  showing  condition  of,  in  1865,  '66^  i,  24.    Sketches  of  proposed 
harbor  of  refuge,  '74,  i,  235;  '75,  i,  306. 


CLUVCH  BIVBB,  TEIfflV.  AND  VA«— Examination  of. 

Yalue  of  farm  products  exported,  |2,000,000,  '76,  i,  741,  745. 

Statistics,  '76,  i,  744. 
:  EBgineers. 

Chief  of  Enginekks. 
I        Report,  '76,  i,  87. 

EKgixeer  in  Charge. 
Mjy.  W.  McFarland,  '76;  i,  87.     Beports,  '76,  i,  741,  745. 

Ajssistant 

W.  M.  Gordon.    Eeport,  '76,  i,  742. 
Eitteates.    (See  Plans. ) 
Physical  Characteristics. 

Dwcription  of,  '76,  i,  741,  742,  743.    Obstructions,  '76,  i,  743. 
Plans. 

By  Migor  McFarland,  1876,  for  obtaining  a  high-water  channel  of  from  3  to  4  feet 
I  deep  by  constmction  of  wing-dams  and  removal  of  obstructions ;  estimated  cost 

i  $44,025,  '76,  i,  742,  744.     Slack-water  navigation  possible,  but  the  interests  of 

^  ^  commerce  would  not  justify  the  expense,  '76^  i,  747. 
I  Mvate  andl  Corporate  UTorlL. 

1^  State  of  Tennessee  expended  $10,000  in  removing  obstructions  between  State 
line  and  mouth  of  river ;  work  unsatisfactory,  '7^  i,  743. 
{     1872.  The  Clinch  Biver  Improvement  Company  expended  (1,000,  with  good  results, 
•76^  i,  743. 

1  Surreys. 

I     1876.  Examination  firom  mouth  of  Indian  to  Junction  of  Clinch  and  Powell's  Bivers^ 
!  '76^  i,  87,  745. 

By  W.  M.  Gordon,  below  Emory's  Biver,  '76,  i,  87,  746. 


CliIIffTOlf  HABBOB,  MICH.— Improysmbnt  of. 
Appropriations. 

1858 $5,000,  '66,  i,  7. 

1870 5,000,  '70,  46. 

1871 1,500,  '71,  182. 

ToUltol879 11,500 

I  C^Miaerce. 

i      I«cal  and  unimportant,  '72,  214 ;  '76^  ii,  549. 
STATimcs,  '70,  161;  '71,  182;  '72,  215.  • 

^^Btracts. 
1870.  John  Brown,  dredging,  at  22  cents  per  cubic  yard,  '70,  161 ;  '71,  181, 182^ 
AbBtMots  of  bids,  '71, 181. 

10  EN 
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Bngineers. 

Chief  of  Engineers. 

Eoporta,  '66,  i,  7;  '70,  46;  '71,  44;  '72,  41;  '76^  i,  106;  '79,  170. 
Engineers  in  Charge. 
Mw.  O.  M.  Poe,  1870,  '70,  159. 

Msg.  G.  Weitzel,  '73,  40,    Boporta,  '70,  159, 161,  162;  '71,  180;  '72,  214;  '76,  ii, 
259. 
Assistant. 
U.  A.  Ulffora.    Reports,  '72,  214 ;  '76,  ii,  549. 
Estimates. 
By  Major  Poe,  for  dredf^ing  channel  from  month  of  river,  15,000,  '70,  161,  1G2;  '71, 
180. 
Financial  Statements. 

•70.  44) ;  '71,  44,  1«2;  '72,  214. 

Operations. 

1870.  20,454  cubic  yards  removed,  making  a  channel  2,700  feet  long,  96  feet  wide, 
and  9  feet  deep,  '70,  161 ;  '71,  181,  1&. 

Physical  Cliaracterlstlcs. 

'72,214;  '76,  ii,  549. 

Plans. 

By  M^jor  Poe,  for  a  curved  channel,  with  banks  protected  by  wild  rice,  '72,  214. 
Projects. 
By  M^jor  Poe,  for  dredging  a  channel,  nearly  straight,  from  the  month  of  the  river 
outwards,  100  feet  wide,  2,700  feet  long,  and  8  feet  deep,  or  as  deep  as  available 
funds  will  permit,  '71,  180. 
Snrveys. 

1871.  Under  direction  of  M^or  Poe,  by  Assistant  H.  A.  Uiffers,  in  October,  1871. 
Report,  '72,  214. 

1875.  Ordered  by  act  approved  March  3,  1875 ;  assigned  to  Mijor  Weitzel,  '76,  i, 

108,  made  by  Assistant  H.  A.  Ulffers.    Report,  '76,  ii,  549. 
1879.  Resurvey  in  progress,  under  direction  of  Major  Harwood,  '79,  170. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  improvement,  *66,  i. 


COBSCOOK.  BAT,  ME.,  near  Fall  Island.— Improvement  of. 

Appropriations. 

1836,  for  survey $300.    Act  of  July  4,  1836. 

1852,  for  improvement 5, 000.    Act  of  August  30,  1852. 

Bni^neers. 
Chikf  of  Engineers. 
Reports,  '66^  i,  7,  36. 
Enoinber  in  Charge. 
Col.  J.  D.  Graham,  '66^  i,  .36. 

Projects. 

For  removal  of  obstruction  to  navigation,  '66^  i,  7,  36. 


€0€HB€0  BIVEB,  If •  H.— Improvbmbnt  or. 

Appropriations. 

1836 15,000.    Act  of  July  4. 

1837 5,000.    Act  of  March  3. 

1871 10,000, '71,92. 

1872 10,000,  '72,91. 

1873 10,000, '73,  101. 

1874 10,000,  '74,  i,  110. 

1875 25,000, '75,  i,  116. 

1876 14, 000, '76,  i,  42. 

1878 6,000,  '78,  41. 

Total  to  1879 $95,000 

Lists  of  appropriations,  '72,  939;  '73,  1078;  '74,  ii,  809;  '7&  ii,  396:  '76l  i,  163; 
'77, 1^ ;  '78,  204 ;  '79, 261. 
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€•1 


Justification  of  impiovement,  '71,  856,  859;  '77,  168. 
Statistics,  '71,  860. 


Tear. 


Contract  with— 


un..   lionia&CamiiiciB. 
162..1  Xdw.  lloore 

do 

do 

Jamet  Andrews ... 


1877.. 


Aug.  K.  Wright 

Atlantic  Dredging  Company 


Contract  for>- 


Bock  excavation 

do 

do 

do 

do 


n,^^^_- 5  4,874  cahio  yards,  at  40  cents  I 
Dredging  J  2,234  cubic  yards;  at  70  cents  5 
Dredsing,  12,371  cable  yards,  at  49  and  97 
cents. 


Beferenee. 


'71,  857. 
»73, 1079. 
'73, 1079. 
*7S,  U,  898. 
'75,  ii,  398. 

'76,  ii,  398. 

'77,108. 


Abstracteof  bids,  '71,  858;  '73,  1080,1081;  '75,  u,  399;  '77, 169. 
Abstracts  of  contracts,  '71,  858;  '73>  1081;  '75,  ii,  399;  '77,  169. 

CmsF  OF  Ekoinebbs. 
Reports,  '70,  31,83;  '71,  92;  '72,  91;  '73,  100;  '74,  i,  109;  '75,  i,  115;  '76,  i,41; 
•77,  36;  '78,  40;  '79,  47. 

£S6IN£BR  IN  CHABGE. 

Lieut.  Col,  George  Thorn,  1870  to .    Reports,  '71,  856;  '72,  938;   '73,  1078; 

'74^  ii,  309;  '75,  ii,  397;  '76,  i,  162;  '77,  167;  '78,  203;  '79,  260. 
Fimaiieial  Statements. 

'71,  92,857;  '72,  91,939;  '73,  101,1079;  '74.  i,  110,  ii,  310;  '75,  i,  116,  ii,  399;  '76, 
i,  42, 164;  '77,  :J6,169;  '78,  41,205;  '79,  48,262. 
Operattons. 

Mention  of  previous  operations,  '71,  858. 


Dredg- 
ing. 


Bock  re- 
movaL 


M31-72 

I  18H>75 
I  ]II5>7« 
I    IW-T7 

iarr-78 

1878-79 


Ottb.}fdt, 


7,108 


Chab.yds. 


12,371 
3,000 


772 

483 

1,102 

600 

300 


Bemarks. 


Bock  excavation  in  progress. 

do 

Cofferdam  constmcted 


Beferenee. 


'72,939. 
'73, 1079. 
'74,  ii,  800. 
'75,  ii,  398. 
'76,1,41;   '77,168. 
»77, 168. 
'78,40,204. 
'79,262. 


FkTSlcal  Cliaracterlstles. 

Location  of  improvement,  '71,  868.    Presence  of  rocks  and  shoals,  '71,  858.    Tides, 
'71,859. 
Projects. 

By  lieutenant-Colonel  Thom,  for  rock  excavation  and  dredffing,  at  an  estimated 
cost  of  originally  |45,000,  subsequently  increased  to  )95,563.^,  and  finally  mod- 
ified to  |»5,000,  '71,  857 ;  '72,  9;i9 ;  '73,  1079 ;  '76^  i,  164.  For  dredging  a  basin 
at  Packet  Landing  to  a  dapth  of  4  feet  at  low-water,  at  an  estimated  cost  of 
$10,000,  '76^  i,  164. 

Surreys. 

1870-71.  Under  direction  of  Lieutenant-Colonel  Thom,  '72,  939.    Report,  '71,  6^)8. 


GOENTIC8  REEF.-<See  East  River,  N.  T.) 


GOHAIVSEY  CBEEKy  If.  J.— iBfPROVBMBKT  of. 

Arareprlatiaiis. 

1873 $10,000, '73,  82,870;  '75,  ii,  195;  '7^1,277;  '77,269. 

1878 5, 000, '78»  62, 442. 

1879 4,500,  '79,69,415. 

Total  to  1879....  $19,500 
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COHABTSET  CBSfiK,  If.  JT.-Oontiimdd. 

Commerce. 

Statistics,  '73.  870,891;  *79,  416,416. 
Contracts. 
1873.  American  Dredging  Company,  dredging,  '73,  871. — 1878.  M.  F.  Bmillftri, 

dredging,  at  24^  cents  per  cnbic  yard,  annuUed,  '79,  416. 
Abstract  of  contracts,  '73,  871. 
Abstracts  of  bids,  '73,  871 ;  '79,  416. 
IiDiriiieers. 
Chief  or  Engineers. 
Reports,  '72,  78;  '73,  81,82,83;  '74,  i,  93;  '75,  i,  99 ;  '76,  i,  61;  '77,  56;  ^78^  62; 
'79,  68. 
Engineers  in  Charge. 
Lient.  Col.  J.  D.  Kurtz,  1872^77.    Reports,  '72,  791;  '73,  870,889;  '74^  ii,  144; 

'75,  iL  195;  •76»  i,  277;  '77.  269. 
Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78,  431 ;  '79,  403. 
Col.  J.  N.  Macomb,  1878-'—.    Reports,  '78,  442;  '79,  414. 
Assistants. 
John  J.  Lee.    Report,  '73,  889. 
Capt.  WilUam  Ludlow,  '78,  431 ;  '79,  403.  • 
John  J.  Lee.    Report,  '78,  442. 
Estimates. 
By  John  J.  Lee,  for  dredging  a  :)-foot  channel,  $22.000 ;  for  a  4-fbot  channel^  $30,000, 

•73.  890,891;  '75,  ii,  195;  '76,  i,  277;  '77,2^. 
By  Colonel  Macomb,  to  complete  existing  project,  (10,500,  '79,  415. 
Financial  Statements. 
'73,  82,870;  '74,  i,  93,  ii,  145;  '75,  ii,  195;  '76,  i,  61,277;  '77,  56,269;  'TS*  62,442; 
'79,  69,415. 
Operations. 
1873-74.  Dredging  under  contract  was  commenced  in  July  and  ceased  in  December, 
1873^  24, l£)  cubic  yards  sand  and  mud  were  removed;  a  channel  75  feet  to 90 
feet  in  width  and  3  feet  in  depth,  at  low-water,  was  opened  along  the  wharres 
of  the  city  of  Bridgeton  and  tor  a  distance  of  i  mile  below  Broad  street  bridge 
to  deeper  water,  '75,  i,  93,  ii,  144, 145. 
1878-79.  No  work  done,  '79,  68, 415. 
Pliysicai  Cliaracteristics. 

Described,  '73,  890,891;  '79,  414,415. 
Projects.    (See  Estimates.) 
Submitted  by  John  J.  Lee,  1872,  and  adopted  by  Lient.  Col.  J.  D.  Kurtz,  for  dredg- 
ing a  channel  130  feet  wide  and  4  feet  in  depth  from  the  deep  water  at  the  lower 
steamboat  landing  to  Broad  street  bridge  and  3  feet  in  depth  to  the  nail-works 
bridge,  67,988  cubic  yards,  '73,  889, 891.    Modified  by  Colonel  Macomb  to  mate 
the  channel  80  feet  wide  and  fh>m  5  feet  to  7  feet  deep,  '79,  69, 415. 
Surveys. 
1872.  Under  direction  of  Col.  J.  D.  Kurtz,  by  John  J.  Lee.    Report,  '73,  889. 
Maps. 
Chart  of  Cohansey  Creek  at  Bridgeton,  '79,  414. 


COIiD WATER  BIV£R,  IIII89*— Impbotbicent  or. 

Appropriations. 

1879,  $7,000,  '79,  116. 
Gomnierce. 
Fertility  of  country  tributary  to  river,  '79,  985. 
Statistics,  '79,  986. 
Enirineers. 
Chikf  of  Engineers. 

Reports,  '78,  88;  '79.  116,  118. 
Engineer  in  Cmabob. 

Capt.  W.  H.  H.  Benyaurd,  '78,  88 ;  '79,  112,  117.    Reports,  '79,  970,  964. 
Assistant. 
J.  M.  Searlos,  '79,  982. 
Estimates.    (See  Projects.) 
Pliysicai  Cliaracteristics. 
Description  of,  '79,  984,  965. 
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COI^OlFATiaEI  BlVfiB,  MI(M.— Conttimea. 
Pnjeets. 

By  Captain  Bonyanrd,  1879,  for  removal  of  obstmctions  by  hired  labor  and  use  of 
United  States  flat-boat;  estimated  cost,  $25,000,  '79,  116,  970,  985. 
tanreys. 
1^8.  Examination  ordered  and  in  xurogress,  *78,  88. 
1879.  Examination  completed  by  J.  M.  Searles,  '79,  118,  982. 


C0IiORAIM>   RITER  OF  THE   UTEST,  ARIZ.— Exploration   and 

EXAMINATION  OF. 

Unimportance  of  commerce,  '69,  68;  '79,  1773,  1774,  1778,  1780. 
Statistics,  '79,  177& 


Chief  of  Enginebrs. 
Reports,  '68,  76,  1195;  '69,  68;  »76,  i,  120;  '78,  137;  '79,  180. 

EVGINEERS  IN  CHARGE. 

lient.  J.  C.  Ives,  l«57-'58,  'eS*  1196. 

Uaj.  B.  S.  Williamson,  '68, 76.    Beport,  '68,  1190. 

Capt.  S.  M.  Mansfield,  '68,  76.    Report,  '68,  1188. 

Lient.  G.  M.  Wheeler,  '76,  i,  120. 

lieut.  Col.  C.  S.  Stewart,  '78,  137;  '79,  180.    Report,  '79,  1773. 

lient.  E.  Bergland,  '76,  i,  120.    Beport,  '76,  lii,  329. 
Lient,  A.  H.  Payson,  '79,  1773.    Beport,  '79,  1774. 


4y  Lieutenant  Payson,  for  improvement  by  removal  of  obstrnctions  and  rectification 
ai  channels,  f97,269 ;  not  recommenaed  by  Lientenant-Colonel  Stewart,  '79, 
1774,  1780. 

To  aid  Captain  Tmeworthy  in  perfeoting  navigation  of  Colorado  Biver  below  Call- 
ville,  '68,  1195. 
Pkyaical  Characteristics. 

Description,  '68,  1188-1190,  1194,  1195;  '79,  1773,  1775,  1776.  River  navigable  to 
Callville  by  light  craft,  '68,  1188;  '79,  1779.  Description  by  C.  C.  Parry,  geol- 
ogist, '68^  1191.  Descriptive  narrative  of  river,  '68,  1192,  1193.  Topography, 
'76^  iii,  343>345.  Table  of  distances,  '79,  1776.  Slope  and  discharge  of  river, 
'79,  1776,  1777.  List  of  obstructions,  '79,  1782. 
Plaas. 

By  Lieutenant  Bergland,  1876,  for  diverting  the  Colorado  River  for  purposes  of 
irrigation,  '76^  lii,  337. 

By  Lieutenant  Pavson,  1879,  for  removal  of  obstructions,  protection  of  banks,  and 
contraction  of  channel;  estimated  cost,  $97,269;  not  recommended  by  Lieuten- 
ant-Colonel Stewart,  '79,  1780. 

1857,  By  Lieutenant  Ives,  exploration,  '68^  1188,  1191,  1195. 

1876.  Examination  by  Lieutenant  Bergland,  '76,  i,  120,  iii,  329. 

1879.  Survey,  under  direction  of  Lieutenant-Colonel  Stewart,  to  £1  Dorado  CaAon, 

•79,  180,  1773,  1774. 
Haps. 
Topographical  sketches,  '76,  iii,  332,  339.    Sketch  and  section,  '76,  iii,  341,  343, 

345.    Profiles,  '76»  iii,  336. 


GOIiOBADO  RITEB,  TEX.— Improvement  of. 


Amroprlati4 

i&%  ^,000.    Act  of  August  30,  1852. 
BB«f  Beers. 
Chief  of  ENeiNESES. 
Beport,  '66,  i,  7. 


COLIJIIBIA  RITE  By  liOlinEB.— (See  Willamette  and  Columbia  Rivers.) 
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GOLVmBIA    BIVER   TO   SHOAL^FATBR    BAT,   GA]VALi.-(8eo 

Shoalwater  Bay,  etc. 


COIiUMBIA  (UPPER)  AUTO  SUTABJB  rivers*— Improvement  of. 
Appropriations. 


Year. 

Upper  Colambia. 

Upper  Colnmbia 
and  Snake. 

Beference. 

Ig72 

$50,000 
20.000 
35,000 

*73, 107. 

1874 

'74  L  117 

Aol  of  March  3,  1878, 1<6,  il,  «7. 

'76,  l,  U6. 

1875*  

1876 

$16,000 
20.000 
20,000 

1878 

'78,  137. 

1870 

'79, 181. 

Statement  of  appropriations,  '77,  1044;  '78^  1331. 
Commerce. 
Commercial  importance  of  the  Upper  Columbia,  '67,  510,  511:  '75,  ii,  789.     Com- 
merce large  and  increasing,  '68,  875 ;  '72,  998 ;  '79, 1840.    Tne  Cascades  a  serious 
obstruction  to  navigation,  '75,  ii,  772. 
Statistics,  '66,  iv,  33;  '67,  508,  510,  511;  '72,  998;  '75,  ii,  779;  '76, 11,  667;  '77. 

1045;  '78^  1332;  '79,  1840,  1841. 
Commercial  importance  of  the  Snake  River,  '78,  1332. 
Statistics,  '77,  1045;  '78,  1332;  '79,  1840,  1841. 
Contracts. 
Upper  Columbia  River. 
1872.  J.  B.  Montgomery,  removal  of  rock,  '73, 107, 1121,  1122.    Contract  extended, 
'73,  1121.— 1B75.  Grant  &  Stone,  removal  of  rock,  '76,  il,  637,  663.    Contract 
extended,  '77,  1041. — 187(>.  J.  B.  Montgomery,  removal  of  rock,  '77,  1041.    Con- 
tract extended,  '77,  1043.    Grant  &  Stone,  removal  of  rock,  '77,  lOIS.     Oob- 
tract  extended  to  cover  additional  amount  of  rock  excavation,  '76,11^  61}4. 
Abstracts  of  bids,  '73,  1122;  '76»  ii,  «»;  '77,  1045,  1046. 
Abstracts  of  contracts,  '76,  ii,  668;  '77,  1045,  1046;  '78^  1332. 
Snake  River. 
1876.  J.  B.  Montgomery,  removal  of  rock^  '77,  1046. 

1877. — Proposals  were  invited  by  letter,  without  advertising,  as  per  letter  of  author- 
ity from  the  Chief  of  Engineers,  '77,  1041, 1046. — 1878.  6.  J.  Ainsworth,  removal 
of  rock,  '79,  1789,  1842. 
Abstracts  of  bids,  '77,  1046;  '79,  1842. 
Abstracts  of  contracts;  '77,  1046;  '79,  1842. 
En§rineers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  27;  '68,  73;  '.73,  107:  '74,  i,  117;  '75,  i.  125;  '76,  i,  116;  '77, 
123;  '78,  1H8;  '79,  181,  183.    Letter  from  the  Chief  of  Engineers  to  Mr.  T.  H. 
Cauiield,  director  of  the  Northern  Pacific  Railroad  Company,  '73,  1122. 
Engineers  in  Charge. 
Maj.  R.  S.  Williamson,  1866  to  1871.     Reports,  '66»  iv,  327 ;  '68,  874. 
M%j.  H.  M.  Robert,  1871  to  1873.    Reports,  '72,  996;  '73,  1121 ;  '74,  u,  364. 
Maj.  N.  Michler,  1873  to  1875.    Reports,  '74,  ii,358;  '75,  ii,  772,  '76»  ii,  6:17. 
Maj.  John  M.  Wilson,  1875  to  1878.    Reports,  '76.  ii,  662;  '77,  1036;  '78,  13»; 

'79  1789 
M%j.  G.  L.  GiUespic,  1878  to .    Report,  '79,  1839. 

ASSl  ST  ANTS 

First  Lieut.  W.  H.  Heuer.    Reports.  '68,  877 ;  '69,  478. 
R.  B.  Randall,  '75,  ii,  787;  drowned,  '75.  ii,  787. 
Robert  A.  Habersham.    Report,  '75,  ii,  790. 
R.  M.  Tabor,  '77,  1043;  '79,  1840. 
Estimates. 
By  Lieut.  W.  H.  Heuer,  removing  obstructions  in  the  Upper  Columbia  River,  $100,000, 
'66,  iv,  330 ;  $166,680,  '69,  476,  477.    For  dredging,  annually,  $6,000,  '69^  47a 
By  Maj.  R.  S.  Williamson,  for  removing  isolated  rocks  in  the  Upper  Colambia, 

between  the  Dalles  and  the  mouth  of  the  Snake  River,  $132,328,  ^68^  74«  874. 
By  Maj.  H.  M.  Robert,  for  removing  1,200  cubic  yards  of  rock.  $2^,294.44,  '72,  996. 
By  Maj.  Wilson,  for  the  improvement  of  the  Upper  Columbia  and  Snake  Riven, 
$132,000,  '77,  1045;  '78,  1332. 

*  AppropriaUon  of  1875  called  $20,000.  '75, 1, 125,  11,^87! 


mVEBS  AKD  HABBOBS. 
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COJLUMBIA  (IJPPEB)  AND  8IVAKE  BITERS— Oontinaed. 

FiBaaciaJ  Statements. 

'73, 107, 1122;  '74,  i,  lib,  ii,  362,  364;  '75,  i,  125,  ii.  787:  '76,  i,  115,  ii,  667;  '77,  i, 

123,  1045;  '78^  138,  1332;  '79, 181,  1842. 
'77, 123, 1045;  '78,  12®,  1332;  '79,  181,  1842. 
Operations. 
Upper  Columbia  River. 


*•"•      of  rock. 

Remasks, 

Beference. 

1S3-74.. 

1,213 

466 
350 
486 
288 
147 

Work  done  on  John  Day  Bock  and  TTmatiUA 
BapldH. 

'73, 107, 1121. 
'74,  i,  125. 

ISI-TS. 

lTfn<^  dAnffffrnna  mnira  rmnnv<w1 ..    

^75, 1, 136. 11, 774, 77«;  '76,  H,  638. 
*76,  i,  115,  il  663, 664. 
'77, 123,  1044. 

U^7«.. 

l»«-77.. 

WT?-*78-. 

'78, 1331. 

Statement  of  operations  on  the  Upper  Columbia,  '76,  ii,  638. 
Snakk  Riy£R. 
1876-77.  477  cubic  yards  of  rock  removed  from  river  at  Pine  Tree  Rapid,  '77,  123, 

1044. 
1878-79.  1,093  cubic  yards  of  rock  removed  from  Pine  Tree,  Five  mUe,  and  Fish 
Hook  Rapids,  '79,  1789,  1842. 
Phrslcal  Characteristics. 
flighaud  low  water,  '66.  iv,  330;  '75,  ii,  791 ;  '76,  ii,  651.    Record  of  flood-levels, 
'75,  ii,  791.     Cascades  a  series  of  rapids,  with  a  fall  of  37.3  feet  in  5|  miles,  '75, 
ii,  772.    Action  of  ice  at  Hell  Gate,  '75,  ii,  780,  788.    Rapids  on  the  Upper  Co- 
Inmbia,  '76,  ii,  662.    Character  of  bed  of  river  at  Homty  Rapids,  '76,  ii,  663. 
Colombia  River  above  the  Dalles  a  series  of  faUs  and  rapids,  '75,  ii,  772;  '77, 
1037. 
Snske  River  a  succession  of  rapids,  '77,  1039. 
Plaas. 
By  Major  WiUiamson,  for  the  removal  of  rock  from  the  Upper  Columbia,  so  the 

largest  boats  can  navigate  at  all  times,  '68^  874. 
By  M%)or  Michler,  for  construction  of  a  canal  and  locks  around  Celllo  Falls,  at  the 
bead  of  the  Dalles,  4,500  feet  long,  with  a  rise  of  36  feet,  '75,  ii,  772. 

Projects. 

By  H^j.  Robert,  for  the  improvement  of  the  Upper  Columbia  by  the  removal  of  ob- 
structions (isolated  rook)  at  John  Dav  Rock,  Devil's  Bend,  and  Umatilla  Rap- 
ids, at  an  estimated  cost  of  $39,294,  '72,  996. 

By  H^or  Robert,  for  the  improvement  of  the  river  at  Homly  Rapids,  '73,  1121. 

By  Maj.  Wilson,  for  the  removal  of  1,500  cubic  yuds  of  rock  irom  river  channel, 
'77,  1036,  1041,  1045. 

By  Miy.  Wikkou,  for  the  improvement  of  the  Snake  River,  between  its  mouth  and 
Lewiston,  by  the  removal  of  2,900  cubic  yards  of  rock,  '77,  1041,  1045. 
Surveys. 

1837-'68.  Under  direction  of  Major  Williamson,  '68,  75.     Report,  '68*  874. 

1^.  Uuder  direction  of  Major  Williamsou,  by  Lieutenant  Heuer.    Report,  '68, 478. 

1675.  Of  Homly  Rapids,  under  direction  of  M%j.  Michler,  '76,  ii,  637. 

1876.  Of  channel  of  the  Upper  Columbia,  under  direction  of  Maj.  Wilson.  '76,  ii,  663. 

1877-78.  Of  Upper  Umatilla  Rapid,  under  direction  of  Maj.  Wilson,  '77,  138;  '78, 
1331. 

Of  the  Dalles  of  the  Upper  Columbia,  ordered  by  act  of  March  3,  1879,  assigned  to 
M^jor  Gillespie,  '79,  183. 

Examination  of  the  Snake  River  by  Msj.  Michler^  '76,  ii,  638.     Survey  of,  under 

^     direction  of  Major  WUson,  '77,  1037. 
Uaps. 

Of  Pine  Tree  Rapids,  '77,  1003.    Pine  Tree  Rapids,  Five-mile  Rapids,  and  Fish 
Hook  Rapids,  on  the  Snake  River,  showing  the  positions  of  rocks  removed,  '79, 

[E,  A.  C] 
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I 

COIilTlHBIA  BITfiBy  OREO.— Canal  arouitd  tbb  Cascades  of. 

Appropriations. 

1876 190,000,  '77,123,  1046,1049. 

1878 150,000,  »78.  138,  i:«7,  1338. 

1879 100,000,  »79,  182,  1849. 

Statements  of  appropriations,  '78,  1337;  '79,  1846. 
Commeree. 
Railway  portage  at  the  Cascades,  '76^  ii,  667. 
Benefit  or  the  improvement  to  commerce,  '77,  1049;  '78,  1337. 
STATisncfl,  '75.  ii,  789;  '76,  u,  667 ;  '77,  1049;  '78^  1337. 
Contracts. 
1878.  BaU  &  Piatt,  materials  and  lahor,  '79,  1790. 
Abstracts  of  bids,  '79,  1850. 
Abstracts  of  contracts,  '79,  1849. 
fingineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  125;  '77,  123;  '78,  138;  '79,  181. 
Board  of  Engineers. 
Convened  in  Angnst,  1877,  to  report  on  prv^ect  of  Maj.  Wilson,  for  a  canal  around 
the  Cascades  of  the  Upper  Commbia.    Board  recommend  farther  examinations 
and  sorveys,  '78, 1333.    Reconvened  at  San  Francisco,  Cal.,  September  22, 1877, 
and  recommend  that  the  canal  be  on  the  left  bank,  or  Oregon  side,  approving 
the  location  and  plan  of  the  canal  as  prepared  by  Mo^.  Wilson,  bnt  recommend 
that  the  dimensions  of  the  locks  should  be  increased  to  300  feet  in  length  in- 
stead of  250  feet,  and  to  50  feet  in  width  instead  of  46  feet,  '78,  138,  133:t.     Re- 
port, '78,  1340.    Approved  by  Chief  of  Engineers,  '78,  138. 
(Lieutenant-Colonels  Alexander,  Stewart,  and  Williamson,  and  Migors  Mendell 
and  Wilson;  First  Lieut.  Payson,  reconler.) 
Engineers  in  Charge. 
Uaj.  N.  Michler,  1875-76.    Reports,  '75,  ii,  787 ;  '76,  n,  639. 
Mjy.  John  M.  Wilson,  1876  to  1878.    Reports,  '76,  ii,  666;  '77,  1046;  '78^  1333; 

'79  1790 
Maj.  G.  L.  Gillespie,  1878  to .    Report,  '79,  1848. 

C.  M.  Bolton, '77,  1046,     Reports,  '78,  1338;  '79,  1846. 
Lieut,  g.  T.  Powell,  '79,  1846. 

Estimates. 

By  Mig.  Michler,  1875,  for  canal  around  the  Cascades,  2,600  feet  long,  rise  at  low- 
water  21  feet;  3  locks,  215  feet  long,  40  feet  wide,  16^  feet  deep,  |700,000,  '75,  ii, 
772,  789. 

By  Mii^.  Wilson,  1877,  for  a  canal  around  the  Cascades,  navigable  at  all  stages  when 
the  river  is  not  closed  by  ice,  $1,544,545,  '77,  1047.  For  a  canal  navigable 
when  the  river  is  not  higher  than  25  feet  above  ordinary,  $1,188,680,  '77,  1047. 

By  Board  of  Engineers,  1877,  for  extension  of  breakwater  to  upper  eud  of  Brad- 
ford's Island,  Ii  miles,  and  an  additional  lock,  $1,000,000,  making  cost  of 
canal,  according  to  present  estimate,  $2,544,545,  '78,  1341,  1343. 

By  M%jor  Wilson,  for  increasing  width  of  locks  ii-om  50  feet  to  70  feet,  $30,000,  '78; 
138. 
Financial  Statements. 

'77,  123,  1049;  '78,  138,  1338;  '79,  182,  1849. 

By  the  legislature  of  Oregon,  authorizing  the  United  States  to  take  proceedings  for 
condemnation  of  all  land  required  for  canal  purposes,  provided  such  property 
could  not  be  purchased,  '78,  1335. 

By  the  legislature  of  Oregon,  October  16,  1878,  granting  the  United  States  Jurisdic- 
tion over  lands  condemned  for  canal  purposes,  '79,  1790. 
Operations. 

Condemnation  of  land  for  canal,  '79,  1790. 

1878-79.  7,228  cubic  yards  earth,  4,316  cubic  yards  loose  rock,  and  8,387  cubic  yards 
solid  rock  excavated;  80,994  pounds  of  cast-iron  pipe  furnished,  '79,  181,^1846. 
Delay  caused  by  the  death  of  Mr.  Ball,  '79,  1844,  lt551. 
Piiysical  Ciiaracteristics. 

General  characteristics  of  the  Cascades,  '75,  ii,  787.  Action  of  ice  at  Hell  Gate,  '75, 
ii,  780,  738.  Difference  between  extreme  high  and  low  water,  '75,  ii,  7d9. 
Record  of  flood-levels,  '75,  ii,  791.  Velocity  of  river,  '79,  1851.  Cascades  a 
series  of  rapids,  with  a  fall  of  37.3  feet  in  a  distance  of  5f  miles,  '76,  ii,  CU7. 

Plans. 

By  Mf^j.  Michler,  1875,  for  construction  of  a  canal  and  locks  around  the  Cascades 
of  the  Colnmbia.  through  solid  rock,  2,600  feet  long,  rise  at  low-water  21  feet; 
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PlaB9— Continued. 

3  locks,  215  feet  long,  40  feet  wide,  and  16^  feet  deep,  lift  of  each  7  feet ;  08tl> 
mated  coat,  1700,000,  'VS.  ii,  772,  789. 

By  Mi^.  Wilson,  1877,  for  a  canal  around  the  Cascades,  navigable  when  the  river  is 
not  higher  than  25  feet  above  low-wat«^r;  estimated  cost,  |l,188,6d0,  '77,  1047. 

By  Board  of  En^neers,  1877,  for  extension  of  breakwater  to  upper  end  of  Bradford's 
Island,  li  miles,  and  an  additional  lock ;  estimated  cost,  f  1,000,000,  '78,  VMl, 
Frlrate  and  Corporate  UTork. 

Oregon  Steam  Navigation  Company  will  sell  the  land  for  the  canal  to  the  United 
States  for  (200  per  acre,  reserving  the  right  of  way  across  for  a  railroad ;  the 
Secretary  of  War  declined  to  purchase  on  those  conditions,  '78, 1335.  Tlie  (]!hief 
of  Engineers  orders  the  condemnation  of  the  land  under  the  laws  of  Oregon, 
'78,  1335.  Objections  by  the  Oregon  Steam  Navigation  Company  to  the  con- 
demnation of  the  lands,  '78,  1335. 
Frojects. 

By  Mj^or  Wilson,  1877,  as  modified  by  the  Board  of  Engineers,  for  construction  of 
a  canal  around  the  Cascades,  on  left  bank  or  Oregon  side,  7,200  feet  long,  .50  feet 
wide,  8  feet  deep  at  low- water,  with  2  locks,  'iOO  feet  long,  50  feet  wide,  and  8 
feet  deep  at  low-water,  to  be  navigable  at  all  stages,  when  the  river  is  not  closed 
by  ice;  estimated  cost,  $1,544,545,  '77,  1047;  '78,  138,  i:i33. 

By  M%jor  Wilson,  187d,  for  increased  width  of  locks  from  50  feet  to  70  feet ;  esti- 
mated cost,  $30,000,  '78,  138,  1338.    Approved  by  the  Chief  of  Engineers  and 
Secretary  of  War,  '78^  138,  1339.    Dimensions  of  canal  given,  '79,  1849. 
tarreys. 

1874.  Of  the  Cascades  and  Dalles  of  the  Columbia,  under  direction  of  Mi^.  Michler, 
by  R.  A.  Habersham,  '75,  i.  125  ii,,  787 ;  '76,  ii,  639.    Reports.  '75,  ii,  787, 790. 

1877-7a  Of  Washington  Territory  side  of  Cascades,  by  C.  M.  Bolton,  '77, 1047, 1048. 
Report,  '78,  13^. 

Maps. 
Of  proj^osed  canal,  '78,  1338.    Sketch  of  profile  along  center  line  of  the  canal, 
showing  excavation  up  to  June  30,  1879,  '79,  1846. 

[E.  A.  C] 


GOUnVEAIJT  HARBOR9  OHIO.--IBIPR0VBMENT  OF. 

Appropriations* 

18^9 $7,500  00^ 

1830 6,135  65 

1831 6,370  00 

1832 7,800  00 

1836 2, 500  00  S '66^  iii,  32. 

1837 5,000  00 

!&» 8,000  00 

1844 5,000  00 

1852 10,000  00 

•1866 20, 513  74, '66,  iii,  4,  iv,  7 ;  '67,  139. 

1867 10,000  00,  '67,  139. 

1 1869  (allotment) 8, 910  00,  '69,  22 ;  '70,  49. 

1870 6,000  00,  '70,49,  181;  '71,47. 

1873 400  00,  '73,  342. 

1874 1,500  00,  '74,  i,  5lj  '75,1,315. 

1875 1,000  00,  '76,  i,  56,  315. 

Total  to  1879 $106,629  39 

CoBunercc. 

Statistics,  '66^  iii,  32,  iv,  75;  '67,  231:  '69,  142;  '70,  181;  '72,  233;  '74,  i,  224; 
•75,  i,  315;  '76,  ii,  563;  '77,  968;  '78,  1264;  '79,  1706. 

CoBtracts. 

1866.  Kenneth  A  McKenzie,  materials  and  lahor, '66,  iv,  8,  74:  '67,  139.  James 
Loveday,  iron,  '66,  iv,  8,  74;  '67,  139.— 1871.  Hugh  W.  Smith,  materials  and 
labor,  '71,  196;  '72,233. 

Ahstraets  of  contracts,  '66,  iv,  74;  '67,  832,  233. 

Ahrtracts  of  bids,  '66,  iv,  910;  '71,  197, 

Form  of  bids, '66,  iv,8. 

^Xrot  of  $7,000  in  approprifttion  of  1866  as  printed  in  list  of  appropriations,  '70, 1702. 
♦Caned,  10,003,  'C9, 88,  141,  142;  »70, 181. 
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COnrnrEAIIT  HASBOB,  OBUW— Oontinoed. 

Eiiirineers. 

Chi£f  of  Enoinbebs. 
Eeports,  '66,  i,  4,  iii,  32,  iv,  7  j  '67,  30 ;  '68,  42 ;  »69, 22,  38 ;  '70,  49 ;  '71,  47 ;  '72. 
44;  '73,  44;  '74,  i,  51;  '75, 1,  56;  •76»  i,  108;  '77,  115;  '78^  130;  '79,  173. 
Enginbebs  in  Charge. 
Capt.  Howard  Stansbory,  1856,  S.  Doc.  42,  35th  Cong.,  Ist  Sees. 
Lieut.  CoL  J.  D.  Gmham,  1857,  S.  Doc.  42,  35tli  Cong.,  Ist  Sees. 
Col.  T.  J.  Cram,  1866-'68.    Reports,  '66»  iv,  6-10,  69, 72-75;  '67, 139, 148, 230-23a 
Maj.  Walter  McFarland,  1868-71.    Report,  '68*  160 ;  '69.  141 ;  '70,  180. 
Capt.  G.  L.  GUlespie,  1871-^73,  '71,  89.    Eeports,  '71, 196;  '72,  233. 
Mw.  Franklin  Harwood,  1873-74,  '73,  42.    Report*,  '73,  342;  '74,  i,  224. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74.  i,  215.    Reports,  '75,  i,  292,  315 ;  '76,  ii,  515, 

563*  '77  963  968. 
Ma).  Walter  McFariand,  1-^78.    Report,  '78,  1264. 
Maj.  John  M.  Wilson,  187&-'— .    Report,  '79,  1705. 
Assistants. 
M%j.  F.  U.  Farquliar.  submitted  estimate,  '66^  iv,  7. 
Capt.  M.  B.  Adams,  ^75,  i,  53, 292. 
Estimates* 
By  Lieut.  Col.  J.  D,  Graham,  for  extension  of  piers  600  feet  to  12  feet  of  water, 

repairs,  and  dredging,  $31,559.60,  S.  Doc.  42,  35th  Co^ig.,  Ist  Sess. 
By  Mc^jor  Farquhar,  under  direction  of  Colonel  Cram,  for  repairs  and  extension  of 

west  pier  and  dredging  115  feet  wide  by  12  feet  deep,  $31,112,  '66,  iv,  7,73. 
By  Colonel  Cram,  additional  to  complete  the  work,  $10,638,  '67,  140, 148. 
By  M%|or  McFarland,  for  repairs  of  iigury  caused  by  freshet,  $9,000,  '68,  161 ;  to 

complete  the  work,  $6,000,  '69. 142. 
By  Major  Harwood,  for  permanent  completion,  $3,500,  '73,  342;  $1,000,  '74,  i,  224. 
By  Major  Wilson,  for  completion  of  existing  project,  $26,092,  '79,  173. 1706.     - 
Statements. 


'66,  iii,  32;  '67,  30;  '68,  161.162;  '69.  141;  '70,  181;  '71,  196;  '72,  233;  '73,  342; 
•74,  i,  224;  '75,  i,  315;  '76,  ii,  563;  '77.  968;  '78^  130,1266;  '79,  173, 1706. 
Operations. 

1856.  ^  feet  of  pier  rebuilt  on  old  foundations;  120  feet  of  pier  repaired,  S.  Doc.  42^ 

35th  Cong.,  1st  Sess. 
1867-^68.  Repairs  to  piers  continued  and  material  collected  for  extension  of  west 

pier,  '68»  160. 
1868-^69.  East  pier  repaired  and  extension  to  west  pier  completed,  '69,  141. 
1869-70.  Repairs  and  extension  to  pier,  '70.  180. 
1870-71.  Repairs  of  west  pier-head  completed,  '71,  196. 
1871-72.  Extension  of  east  pier  90  feet,  '72,  44. 
1872-73.  No  operations,  '73,  342 
1873-'74.  West  pier-head  riprapped,  '74.  i,  224. 

1874-75-76-'77.  Slight  repairs  of  piers,  '75.  i,  315;  '76»  ii,  563;  '77,  968. 
1877-78-79.  No  operations,  '78,  130;  '79,  173. 
History  of  operations,  '79,  1705. 
Physical  Characteristics. 
'66,  iv,  6 ;  '67,  139. 

Plans. 

By  Lieutenant-Colonel  Graham,  for  repairs,  dredging,  and  extension  of  piers  to  12 

feet  of  water,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Colonel  Cram,  for  pile-pier  proposed,  description  of,  '66^  iv,  69. 
Projects. 
Original,  '75,  i,  315;  '76,  ii,  503;  '77,  968. 
By  Colonel  Cram,  in  18G6,  for  repairs  of  piers,  extension  of  west  pier  by  pile-pier 

350  feet,  and  dredging  channel  115  feet  wide  by  12  feet  deep;  axiproved,  except 

that  cribs  were  omeiid  instead  of  pile-pier,  '66^  iv,  7:  '67,  139. 
By  M%|or  Wilson,  for  east  pier,  480  linear  feet  of  pier  and  381  feet  of  supenctraoture; 

west  pier,  791  linear  feet  of  superstructure,  '79,  1706. 
History  of  early  projects,  '79,  1705. 
Surveys. 
By  Captain  Stansbury,  in  1856,  S.  Doc.  42,  35th  Cong.,  Ist  SeaSL 
Under  direction  of  M^jor  Wilson,  in  1878-^79,  '79,  1705. 
Maps. 
Of  northern  and  northwestern  lakes,  showing  location  of  this  harbor,  '66^  1. 
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COBTECVH  WUWlBWtf  AUL.— Examination  or. 


Jnatification  of  improvement,  '79,  B43, 847. 
^ATUTics,  '79,  843,847,660. 


Chief  of  Ekginesbs. 
Reportl^  '78,  81;  '79,  106. 

Capt  A.  N.  Damrell,'l878  to ,  '78,  81;  '79,  106.    Report,  '79,  843. 

Aflffl3TA?CT 

Rinun  Haines,  1878,  '79,  843.    Report,  '79,  844. 
£§tifliates.    (See  Flans.) 
Fkydcal  Cliaractertotics. 

General,  '79,  844, 846.    Obstractions,  snags,  etc.,  '79,  843, 845^^7. 
PtaM. 

By  Hiram  Haines,  for  a  complete  improvement  of  the  river  by  a  removal  of  snags, 
by  rock  excavation,  dredging,  and  construction  of  locks  and  dams,  at  an  esti- 
mated cost  of  ^1,865,  '79,  SiS,  848.  For  a  partial  improvement  by  the  removal 
of  snags  and  rocks,  at  an  estimated  cost  of  $62,430,  '79,  849.  For  removal  of 
obstmctions  from  Mnrder  Creek,  Sepulgah  River,  and  their  branches,  at  an 
estimated  cost  of  $8,000,  '79,  850. 
8w¥cyg. 

Id78^9.  Examination  by  Hiram  Haines.    Report,  '79,  844. 


GONEIHAITOH  AND  KISJKinillfET AS  RIVERS,  PA.— Survey  of. 

DiacDttion  of  justification,  '79,  1394. 
Esglneen. 
Chuf  of  Enginsers. 

Reports,  '78,  109 ;  '79,  147. 
ExGCfEER  IN  Charge. 

M^\  W.  E.  MerriU,  187&-'— ,  '78,  109.    Report,  '79, 1888. 

AsaiSTAMT. 

James  WomJl,  1878-79,  '79,  1388.    Report,  '79,  1390. 
Esttfliales.    ( See  Plans. ) 
Fkyslcal  Cliaraeteiistics. 

Fall  of  Conemaugh  aud  Kiskiminetas  Rivers,  between  Johnstown  and  the  Alle- 
gheny River,  '79,  1389.    Water  supply  by  means  of  reservoirs  is  sufficient,  '79, 
1301. 
Flaw. 

Bf  James  Worrall,  for  water  communication  from  Havre  de  Qrace,  Md.,  to  Pitts- 
burgh, Pa.,  having  a  vertical  lockage  of  2,700  feet,  dl\ided  into  three  sections : 
Eastern  division,  irom  mouth  of  the  Susquehanna,  along  that  and  the  Juniata 
Bivers,  to  Frankstown,  with  a  canal  and  slackwater  navigation,  requiring  912 
feet  of  lockage,  at  an  estimated  cost  of  $10,720,000:  difficulties  in  damming  the 
Susquehanna  River,  '79,  XS&Z^  1393,  1397.  Middle  or  mountainous  division, 
from  Frankstown,  on  the  Juniata,  to  Johnstown,  on  the  Conemaugh,  by  inde- 
pendent canals  and  partial  slackwater  navigation  on  the  Conemaugh  River, 
requiring  1,339  feet  of  lockage,  by  tunneling  through  the  mountains,  water 
Bijpply  by  feeders  from  reservoirs,  at  an  estimated  cost  of  $15,607,000,  '79,  1392, 
I2i83y  1397.  Western  division,  from  Johnstown,  via  the  Conemaugh,  Kiskimi- 
netas, and  Allegheny  Rivers,  to  Pittsburgh,  by  slackwater  navi>;ation,  requiring 
449  feet  of  lookage,  at  an  estimated  cost  of  $4,518,700,  '79,  139:t,  1398,  1397. 
Total  estimate  for  sinjgle  locks,  $30,845,700 ;  for  double  locks,  $40,000,000,  '79. 
13U7.  List  of  reservoirs,  '79,  1S&5,  1397.  Discussion  of  advantages  aud  dis- 
advantages of  slackwater  navigation,  '79,  1392.  Discussion  of  possibility  of 
SQimounting  all  engineering  difficulties,  '79, 1388,  1391. 
^te*  Prtvate,  and  Corporate  UTork. 

^e  '^main  line  of  Pennsylvania's  public  works,''  running  from  Philadelphia  to  Pitts- 
burg, consisted  of  railwav  from  Philadeliihia  to  Columbia,  canals  from  Co- 
lombia to  the  foot  of  the  Allegheny  Mountains,  portace  railway  across  the  Alle- 
gheuies,  and  canal  and  slackwater  navigation  from  Johnstown  to  Pittsburgh, 
about  409  miles  in  length,  '79, 1390. 
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c'oRTfiMAUOH  AND  KISKIHINfiTAS  KITEB,  PA.— Continiied. 

1878-79.  UudordirecitoaofMa).  Merrill,  by  jAmMWorrall,  reoonuftissMice  oiCoDe- 
niaugh  and  Kiskimitietafl  Kivers ;  also  a  survey  for  water  comBiiiiiicAtion  froin 
Ohio  River  at  Pitteburgh,  Pn.,  to  tbe  Cheaapealke  Bay  at  Havre  de  Qraoe,  Md., 
via  AUogiteDy,  EiBkiminetaB.  ConemanKb,  JuQiata,  and  the  Siuqnehanna  Biv- 
ew.    Reports,  '79.  1388,  1390. 


CONNECTICUT  RIVBB.— Impbovbhent  of. 


Appropriations. 


T„. 

i      Below 

siSffi. 

Act    fHkTChZ. 

■1!:a 

878 

20,000 

-1          20,000 

Total 

Total,  tod 

dtofilSTl 

;::::.!     !5S 

1       23S,130 

SS,000 

1      »31»,130 

-  One-bair  of  the  ainoiuit  appnipriaKid  ftr  Conneoliont  River  June  11,  ISTO. 
Summary  of  appropriationa,  '77,  307. 
Commerce. 
Statistics, '68,  779;   '70,448;  '71,  760,763;  '73,836,846;   '73,966,990,1001;    '?& 
i,  ai:l;  '77,  206;  '78,  247,248;  '79,  319,320. 
Contracts. 


Albaiw  IlmilgliiftCompMi;...;  I>i«dglns  ... 
M.F.  ItrniDiLrd. .  - .- Dred^flnLf  .. . 


C.  McCleILm  II  Si 
U.  1'',  Brabwrd    . 

G.  W.  TemaeDd 

W.B.BeddlDE Granite 

F.H.  Smith  ...      I  Jn 

Uoodepeed. 


F.II.Sroltli 

G.  \T.  Towneead  ., 
Sidney  £(luU  


Dredsing 

Granlle "'."!!';' 

Bemovil  of  wreck.... 
BuUiUog  wlug^lBmi  ■ . . 


■fiMpCTV™" 
tl.n  pm-  toD-  - 
•Hpecdfty  .. 

f75pflrdA7 

tl.SSper  ton.. 


'Foiled  to  rut' 


■into< 


t.  '73,  SSL 


M;  -73,985;  '75,1,297,298;  '77,805; 


AbstractB  of  bills,  '70,  447;  '71,  758;  '72,  S 
■78,  248;  '79,  317,318. 
Engineers. 
Chief  of  Enoinrf.rb. 
RepurtB,  '67,  18, 44 ;  '68,  6G  (ttnggegKng  the  nse  of  Long's  Scraper,  '6GL  78*^);  '69, 
..    ._-   „.  ^._.  ,„„  ...   .7^9u.  '74,1,100,101;  -75,  i,  109,110;  '7E. 


'70,  74;  '71,  8 
1,50,61;  '77,4.'.;  '78; 
Enoineebs  in  Cqaboic. 
Capt.  W.  H.  Swift,  lta6-'37,  '68,  782;  '73,  9i 


9,50,249;  '79,55,56. 
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COmnBCTICUT  BIWIK-Coiitiinied. 

Sacliieers — Continned. 

MiU.  D.  C.  Houston,  laer-'TO.    Beporto,  '67,  448;  '68^  754,782;  '69,  409. 

M%j.  G.  K.  Warren,  1870-'—.    Reporte,  '70,  446;  '71,  756,760,762;  '72,  830,835, 

836;  '73,  984, 986, 1003;  '74,  ii,  248, 249;  '76,  ii,  297, 300 ;  '76,  i,  212, 213;  '77,  204, 

206;  •78»  246,247;  '79,  316,319. 

ABOStAST, 

Theo.  6.  Ellis,  '67,  450.  Reports  on  aiirvey  from  Hartford  to  its  mouth.  *68^  756 ; 
on  river  above  Hartford,  '71,  763;  on  survev  of  Enfield  Rapids  ana  plan  for 
improYemeot,  '72,  840;  on  survey  and  plan  for  improvement  at  Saybrook  Bar, 
'73^  990 ;  on  oanal  from  Hartford  to  Warehonse  Point,  '73, 1005 ;  on  survey  from 
Hartford  to  Holyoke,  '74,  ii,  260;  '75,  ii,  303;  '78^  264;  on  resistance  of  cords 
and  floats,  '76,  i)  213;  '78,  i,  380. 


By  Maj.  Houston,  for  channel  from  Hartford  to  its  mouth,  8  feet  in  depth,  $70,000, 
and  $10,000  annuaUy  for  maintenance,  '68,  67,750,756;  '69,  58,409;  '70,  74. 
Revised  for  9>foot  chaauel  over  Say  brook  Bar,  $17,500;  for  12-foot  channel  over 
Saybrook  Bar  J62,000,  '68,  784. 


'72,  a'>7.    For  canal  from  Enfield  Dam  to  Hartford,  $2,^06,345,  '73,  1011. 
By  M^j.  Warren,  for  jetty  and  dredging  at  Saybrook  Bar,  $116,410,  '73,  989.    (1877) 
To  complete  jetties,  $45,000,  '77,  45,206.    (1878)  To  complete  existing  project, 
$30,000,  '78,  50,247.    For  improvement  at  Enfield  Falls,  $870,000,  '72,  835, 838. 
For  thorough  improvement  from  Hartford  to  Holyoke,  $3,000,000,  '72,  836.    For 
canal  from  Enfield  Dam  to  Hartford,  $2,306,345,  '73^  1011.    For  completion  of 
proposed  project  above  Hartford,  $835,801,  '78, 60, 248:  '79, 56, 320. 
ExMBditares.     (See  also  Financial    Statements  ana  Private  and  Corporate 
Work.) 
By  Union  Compffny,  from  1800  to  1835,  $44,271,  '68»  767. 
By  the  steamboat  company,  $34,000,  '68,  768. 
By  the  city  of  Hartford,  $12,000,  '68,  768. 
Finaneml  Statements. 

'69,409;  '70,  448;  '71,85;  '72,  82,83,835,836;  '73,  90,91,986,1005;  '74,  i,  101,  ii, 
249,250;  '75,  i,  110,  ii,  300,303;  '76,  i,  51,212,213;  '77,  45,46,206,207;  '78,  50, 
847.248;  '79,56,319,320. 

^^ratioBs. 

1836>^.  Believed  to  have  been  dredging  at  Saybrook  Bar,  '73,  990,996.    Former 

referred  to,  '67,  450;  '68,  67,767,768. 
Below  Habtford  : 
1870-71.  Dredging  river  bars  and  piling,  '71,  84.    63,541  cubic  yards  removed, 

'71  756, 

1871-72.  8-foot  channel  at  lowest  water  obtained  by  dredginff^  '72,  82, 833.    114,063 

cubic  yards  dredged  from  various  bars,  25  cubic  yards  solid  rock  removed,  and 

547  piles  driven,  ^72,  831,834. 
1871^73.  West  jetty  at  Saybrook  Bar  in  progress,  19,289  cubic  yards  dredged  from 

river  bars,  '73,  985 ;  and  a  wreck  removed,  '73,  989. 
1^73-74.  Biver  bars  were  dredged,  giving  channel  50  to  70  foet  by  9 J  feet ;  west 

jetty  at  Saybrook  Bar  built  out  1,600  ieet,  '74,  i,  100,  ii,  248. 
1874-75.  Dredging  on  river  bars  continued ;  west  jetty  completed,  total  length  2,432 

feet;  east  jetty  commenced,  247  feet  built,  '75,  ii,  297,298. 
lo75-76,  lAfi^i)  cable  yards  dredged  from  river  bars;  east  jetty  lengthened  to  1,144 

feet,  '76,  i,  212. 
1876-77.  Dredging  and  removal  of  a  wreck  in  progress;  repairs  t<)  west  jetty  made, 

'77,45,205. 
1877-78.  River  bars  dredged ;  wreck  removed,  '78,  49, 246. 
1878-79.  River  bars  and  Salmon  Biver  dredged ;  east  jetty  extended  220  feet,  '79, 

56, 56, 316. 
Above  Hartford  : 

History  of  operations,  '73,  1003, 1006;  '78,  247;  '79,  319. 
lwO-71.  Building  wing-dams,  '71,  84;  in  progress,  '71,  760. 

1871-72.  Wing-dams  built  on  Scantic  River  Bar,  Strong's  Island  Bar,  and  Farring- 
,     ton  Bar, '72,  82,835. 

{w^3.  Dredging  at  Barber's  Landing  Bar,  '73, 1005. 
1873-74.  Dredging  at  Barber's  Landing  Bar,  '74,  i,  101,  ii,  249. 
'^■ysical  Characteristics. 
D«8cribed,  '67,  450.    General  discussion,  '68,  759 ;  '71,  765 ;  '72,  839,  845.    Of  Sav- 
^rook  Bar,  '73,  988,  993.    Between  Hartford  and  Enfield,  '73,  1007.    Between 
Hartford  and  Holyoke,  '74,  Ii,  251 ;  '75,  ii,  313,  369;  '78,  267,  391. 
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COnrNECTICUT  RITBR— QoAttnued. 

Plans.    (See  also  Prefects  and  Estimates.) 
By  T.  G.  Ellis,  for  wing-dams,  '71,  765.    For  canal  aronnd  Enfield  Falls,  Yarioos 

plans  proposed,  '72,  837,  847. 
By  T.  G.  Ellis,  for  dredging  and  piling,  '68»  778.    Piers  and  dredging  at  SaybFOok 
Bar,  details,  '73,  997. 
PriTate  and  Corporate  ¥Fork.    (See  also  Expenditures.) 
Summary  of,  by  the  Union  Company,  finom  1800  to  1835,  '68,  766.    Dredging  by  the 
steamboat  company  and  cily  of  Hartford,  '68,  768;  '70,  447.    Snmmary  o^  by 
the  Connecticut  River  Company, '  72, 843.    Dredging  and  scraping  by  the  steam- 
boat company  at  Saybrook  Bar,  '73,  996.    Dredging  river  bars  by  Hartford  and 
New  York  Steamboat  Company  in  1876,  '77,  45,  20A. 
Projects. 
By  Maj.  Warren,  for  wing-dams  at  five  places  between  Hartford  and  Enfield  Bap- 
ids,  '71,  84,  757. 


Secretary  of  UTar. 

Recommends  publication  in  full  of  M^J.  Warren's  surveys  and  ezaminatioDB  between 

Hartford  and  Holyoke,  '78,  248. 
Sarrejrs. 
Above  Hartford  : 
1871-75.  By  T.  G.  EUis,  under  direction  of  M«.  Warren.    Reports,  '72,  836,  840; 

'73,  1003,  1006;  '74,  ii,  250;  '75,  ii,  300,  303;  '78^  249,264. 
Below  Hartford: 
1720.  Mr.  John  Copp,  '73,  992. 
1770.  Capt.  Abner  Parker,  '73,  993, 

1836.  J.  W.  Adams,  under  direction  of  Capt.  Smith,  '73,  993. 
1835-'36-'45-'49-^50.  By  Coast  Survey,  '73,  993. 
1867.  By  T.  G.  Ellis,  under  direction  of  Maj.  Houston,  '67, 18, 44, 450.    Beports,  '68^ 

754, 756. 
1872.  By  T.  G.  Ellis,  under  direction  of  Maj.  Wairen.    Reports,  '73,  986,990. 
1875.  By  T.  G.  Ellis,  under  direction  of  Maj.  Warren.    Report,  '76^  i,  212. 
1879.  By  T.  G.  Ellis,  under  direction  of  Lieut.  Col.  Warren,  '79,  316. 
Maps. 
Map  of  Saybrook  Ban  in  1873,  under  direction  of  M^.  Warten,  '73,  987.     Map 
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COOS  BATy  OREG.— Improvement  of. 

Appropriations. 

1879,  $40,000,  '79,  182. 
Commerce. 

Benefit  of  improvement  to  commerce,  '79,  1854. 
Statistics,  '79,  1794, 1854. 
Engineers. 
Chief  of  Engineers.  • 

Reports,  '78,  139  j  '79,  182,183. 
Engineers  in  Charge. 

M^.  J.  M.  Wilson.  1878,  '78,  138;  '79,  180,  183.    Report,  '79,  1791. 

May.  G.  L.  Gillespie,  1879,  '79,  180,  183.    Report,  '79,  1854. 

A.  881  ST  ANT 

C.  M.  Bolton,  '79,  1791,  1794.     Report,  '79,  1795. 
Estimates.    ( See  Plans. ) 
Piiysical  Ciiaracteristics. 

Description  of,  '79,  1792,  1793,  1795.    Tides  and  currents,  '79,  1793. 
Plans. 


Surveys. 

1878.  Ordered  and  in  progress,  '78,  139. 

1879.  Of  entrance  completed  by  C.  M.  Bolton,  '79,  183,  1791,  1795. 
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coon  A  BITEB,  AliA.  AUD  OA«--lMPnoyEHBMT  of. 

1876 tSO,  000, '77,  91. 

1^ 75,000,  '78,  104,763. 

1879 45,000, '79,  141,1271. 

Total  to  1879 $150,000 

Beqairemente  of,  ♦71,  604,570;  "12,  540;  *75,  ii,  663;  '79,  1270. 
Statistics,  '79,  1270. 
EaifiBeers. 
Chief  of  Enginkers. 

Ruperts,  '70,  31,  63 ;  '71,  64,  60 ;  '72,  59;  '77,  90;  '78, 104;  '79,  106,  140. 
Engineers  in  Charge. 

M^.  C.  B.  Reeae,  1870,  70,  63. 

Capt.  A.  N.  Damrell,  '1870,  '70,  63. 

Col.  J.  H.  Simpson,  1870.     Report,  '71.  562. 

Maj.  W.  McFarland,  1871-'75.    Reports,  '71,  561;  '72,  502,  516;  '75,  ii,  661. 

Capt.  W.  R.  King,  1877  to .    Reports,  '77,  579;  '78,  762;  '79.  1269. 

Assistants 

H.  C.  Fillebrown.    Report,  '71,  564. 

J.  C.  Long.     Report,  '72,  536. 

B.  W.  Fi^l.     Report,  '75,  ii,  562. 

R.  C.  McCalla.    Report,  '78,  763. 

Lient  William  L.  Marshall.    Reports,  '77,  597;  '78,  763;  '79,  1269. 

Ctttmates. 

By  Colonel  Simpson,  1871,  for  completion  of  snrvey,  |6,000,  '71,  563. 

By  H.  C.  Fillebrown,  1871,  for  remoying  obstmct ions  from  river  for  a  distance  of  77 

miles,  from  Greensport  to  Sehna,  Rome  and  Dal  ton  Railroad  crossing,  (278,484.50, 

*'71,  570-572. 
By  Maj.  McFarland,  1872,  for  channel  for  vessels  drawing  3  feet  of  water,  from  Greens- 
port  to  Wetnmpka,  134  miles,  (2,340,746.75,  '72,  5(%;  from  Wetampka  to  Selma, 

Rome  and  Dalton  Railroad  crossing,  |l,923,020,  '72,  507. 
By  M^jor  McFarland,  1874,  for  4-foot  channel  from  Rome  to  Mills  Creek,  (180,000, 

'75.  ii,  662. 
By  B.  W.  Frobel.  1875,  for  channel  80  feet  by  4  feet,  from  Rome,  Ga.,  to  month  of 

Great  Mills  Creek,  120  miles,  |81,679,  '75,  ii,  664-668. 
*By  J.  C.  Long,  1872,  for  channel  from  near  Wilsonville  to  Greensport,  94  miles, 

♦470,068,  '72,  543. 
By  Lient.  Marshall,  1877,  for  3-foot  channel  from  Selma,  Rome  and  Dalton  Railroad 

bridge  to  Greensport.,  $313,000,  '77,  598. 
By  Lient.  Marshall,  1878,  for  dams,  looks,  and  riprapping  at  Whistenant's  and  Ten 

Island  Shoals,  $155,616.23,  '78^  766. 
By  Capt  King,  1879,  completion  of  existing  project,  $402,347,  '79, 1271. 
FtaaBcial  Statements. 

'71,562;  '77,  91,  598;  '78,  104,  763;  '79,  141,  1271. 

Oi^nUions. 

1876-77.  Began  at  Horse- Leg  Shoals,  near  Rome,  '77,  597. 
1877-78.  At  various  shoals  between  Rome  and  Greensport,  '79,  140, 1269. 
Physical  Gtaaraeteristies. 

'71,  563,  570;  '72,  502,  536,  540;  '77,  598;  '78,  763. 

Projects. 

By  Capt.  King,  1877,  for  improving  river  from  Greensport  to  Selma,  Rome  and  Dal- 
ton Railroad  bridge,  and  for  ^-tbot  channel  from  Great  Mills  Creek  to  Rome ; 
estimated  cost,  $^2,347,  '77,  59a 

By  Captain  King  and  Lieutenant  Marshall,  1878,  for  dams  and  locks  at  Whistenant's 
Mill  and  Ten  Island  Shoals;  estimated  cost,  $155,616.23,  '78,  766. 
Sureys. 

187(K-71.  By  H.  C.  Fillebrown.  under  direction  of  Major  Reese,  Captain  Damrell, 
Colonel  Simpson,  and  M^jor  McFarland.    Reports,  '71,  561,  562,  564 ;  '72,  502. 

1872.  By  J.  C.  Long,  under  direction  of  M^or  McFarland.    Reports,  '72,  516,  536. 

1874.  By  B.W.  Frobel,  under  direction  of  Major  McFarland.  Repoi-ts,  '75,  ii,  661, 
662. 

1878.  By  R.  C.  McCalla,  under  direction  of  Captain  King  and  Lieutenant  Marshall. 
Se^rts,  '78,  762,  763. 

1879.  L Oder  direction  of  Captain  Damrell,  '79,  106. 
Maps. 

Of  Ten  Island  Shoals,  under  direction  of  Lieutenant  Marshall,  '78,  764. 
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COOSA  BIVEB  TO  TEMMEMEE  BITEB,— (See Tenhsssbb  and  CkKMA 

Rivers,  etc.) 


€OOSAl¥ATTEE  BITEB,  GA.— (8ee  OosTENAUUk  River.) 


COqUKLLE  BITEBy  OBEG.— Subvet  of. 

Commeree. 

PreseDt  methods  of  transportation,  '74,  ii,  366;  '79,  1807,  1809. 
Statistics,  '79,  1808. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '73,  108;  '74,  i,  118;  '78,  139;  '79,  183. 
Engineers  in  Charge. 

Mttj.  H.  M.  Robert.  1873,  '73,  108.    Report,  '74,  ii,  364. 

M%|.  N.  Michler,  1874,  '74,  i,  117.    Report,  '74,  ii,  364. 

Maj.  J.M.  Wilson,  1878-^—,  '78, 137;  '79,  183.    Report,  '79,  1806. 

A.SSISTANT 

C.  M.  Bolton,  '79,  1806.    Report,  '79,  1809. 
Estimates. 
By  Ma;jor  Michler,  for  a  canal  from  Low's  place  to  Coos  Bay,  (349,593,  '74,  ii.  36B. 
By  Major  Wilson,  for  dams  and  training-walls  at  month,  $164,200,  '79,  1808,  1810. 
Physical  €iiaraeteristics. 
Description  of,  '74,  ii,  365,  366,  367;  '79,  1806,  1807,  1809.    Fertility  of  valley  trib- 
utary to  river,  '74,  ii,  365 ;  '79,  1807, 1809.    High-water  marks,  '74,  ii,  3©7 ;  '79, 
1807. 
Plans. 
By  Major  Michler,  1874,  for  a  canal  from  Low's  place,  on  Coquille  River,  to  Coos 
Bay,  27,180  feet  by  30  feet,  by  4  feet  deep  at  low-water  mark,  at  estimated  cost 
of  $349,592,  '74,  ii,  367,  368. 
By  Major  Wilson,  1878,  to  improve  the  month  of  river  by  continuing  work  on  dams 
and  training- walls  commenced  by  private  parties,  the  object  of  the  work  being 
to  produce  scouring  effei;t  on  the  inlet ;  estimated  cost,  $164,200,  '79,  1&08, 1810. 
Private  and  Corporate  UTork. 
1879.  Private  parties  began  a  dam  600  feet  below  month,  with  tnuning- walls  to  pro- 
duce scouring;  work  suspended,  '79,  1808,  1809. 
Surveys* 
1873.  Examination  of  navigable  outlet  ordered,  '73, 108 ;  '74,  i,  118.    Hade  by  IdLi^or 

Michler,  '74,  ii,  364. 
1878.  Survey  ordered;  completed  by  C.  M.  Bolton,  '78^  139 ;  '79,  183, 1809. 


€ORPUS  CHBI8TI  AND  ARANSAS  PASS,  TEX.-lMPROVEMKirr  or. 

Appropriations. 

1879,  $35,000,  '79,  111. 
Commerce. 

Justification  of  improvement,  '71,  531 ;  '79,  933,  936. 
Statistics,  '71,  527,  628,  631. 
Enirineers* 
Chief  of  Engineers. 

Reports,  '70,  31,  62;  '71,  66;  '78^  85;  '79,  111,  112. 
Board  of  Engineers. 

Ordered  to  convene  at  New  York,  July  1,  1879,  '79,  928. 
Engineer  in  Charge. 

Maj.  C.  W.  HoweU.    Reports,  '71,  526;  '79.  928. 

Lieut.  E.  A.  Woodruff,  1870,  '71,  66.    Report,  '71,  526. 
H.  C.  Collins,  1878,  '79,  933.    Report,  '79,  934. 
H.  B.  Douglass  and  W.  H.  Hoffman,  1878,  '79,  934. 
Estim ates.    ( See  also  Projects. ) 
By  Lieutenant  Woodruff,  for  cost  of  1st  plan  (see  Plans),  $31,794.48:  2d,  $49,500; 

3d,  $6^8,^55.25;  4th,  $99,000;  5th,  $31,293.90.  '71,  529,  530. 
By  Major  Howell,  for  cost  of  1st  plan  (see  Plans),  $11,748;  2d,  $31,123.40:  3d, 
$167,222.10  and  $198,888.75;  4th,  ^,000;  5th,  $30,555.50,  '79,  932,  933. 
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COBPVS  CHBI8T1  AND  ARANSAS  PASS,  TEX.--Contiim6d. 
FteaDcial  Statements. 

•79,  111,  928. 
Pfejsical  Characteristics. 

GeneraL  '71,  5:^,  et  aeq. ;  '79,  929,  934,  et  aeq. 
Plaas. 

By  Lieat.  Woodruff:  (1)  for  groins  of  pile-work,  normal  to  shore-line;  (2)  for  a 
system  of  riprap  jetties;  (3)  for  a  canal  from  month  of  Turtle  Cove  to  Corpus 
Christ!  Bay,  4  milee  in  length,  150  feet  wide,  and  10  feet  deep;  (4)  for  a  system 
of  riprap,  hy  bnilding  triangular  prisms  of  palm,  palmetto,  or  mangrove,  from 
Turtle  Cove  to  the  Gulf  ooast-line :  (5)  for  a  revetment  or  jetty  on  north  side 
of  entrance  to  the  canal,  1,400  feet  lonff  and  10  feet  wide,  *7i,  5Se9,  630. 

By  Mi^.  Howell:  (1)  for  dosing  Corpus  Christi  Pass  by  a  dam;  (2)  for  deepening 
present  channel  between  Corpus  Christi  Bay  and  Aransas  Pass  to  a  depth  of  10 
feet;  (3)  for  dredging  other  diannels  than  the  one  already  in  use;  (4^  for  the 
prevention  of  drifting  of  sand  off  from  the  lower  portion  of  Saint  Joeeph^s  Island 
into  shoal  portions  m  the  Pass ;  (5)  for  dredging  a  channel  in  Aransas  Pass  to 
the  depth  of  10  feet  and  width  of  100  feet,  '79,  £^,  931. 
Private  and  Corporate  Work. 

1869.  Work  by  private  enterprise  for  the  improvement  of  the  channel  by  extension 
of  jetties,  to  cut  off  secondary  channel,  and  to  aid  in  deepening  main  channel, 
'71,  528;  '79,  990,  937.  Channel  between  Corpus  Christi  aiM  Aransas  Pass 
deepened  by  private  enterprise,  '79,  930. 

Projects. 

^y  Mig.  Howell :  (1)  for  deepening  channel  over  the  bar  at  the  entrance  to  Aransas 
Pass,  by  means  of  fMcmes,  thus  contracting  the  current  and  increasing  its 
scouring  effect,  at  an  estimated  cost  of  $60,405 ;  ^2^  for  the  protection  of  the  end 
of  Mustang  Mand  firom  erosion,  by  a  matting  oi  lascines  ballasted  with  stones, 
at  an  estimated  cost  of  |126^440,  '79,  930,  931,  932. 

1870.  By  Lieut.  Woodruff.    Reports.  '71,  526,  528. 
187a  By  H.  C.  Collins.    Reports,  '79,  928,  934. 


Map  of  the  coast  of  Texas  and  maps  on  enlarged  scale  of  Corpus  Christi  and 
Aransas  Bays  and  their  connections,  followed  by  plans  of  dam  and  Jetty,  '79, 934. 


COUBTCIL  BliinPFS.— (See  Missouri  Riveb.) 


COWUTZ  BITER,  IT.  T.— Survey  ordered  by  act  of  March  3, 1879,  '79,  183. 


CBAlfBBBBT  IIVI^JBT,  N.  3.--Bvkvby  of. 


EKeiMKBR  IN  CHABGS. 

1865.  Col.  J.  D.  Graham.    Report,  '66^  i,  37. 


■rveys. 

1852, 91,000  appropriated  for  survey  by  act  approved  August  30. 


CBBSCBNT  CITT,  CAX.— ExAiONAnoK  of. 
(See  also  PAcmc  Coast,  Habbor  of  Rbfuos.) 

CmEF  OF  Enginbbrs. 

Reports,  '67,  51;  '77,  123;  '78^  136;  '79, 180. 
Board  of  Emoiiobbrs. 
Of  the  Pacific  Coast  met  August,  1876,  to  **  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  CaL,  with  a  view  of  eetablishinff 
a  breakwater  and  harbor  of  refhge."    The  board  do  not  consider  it  well  adapted 
for  a  harbor  of  refuge.    Report,  ^77, 1053. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Mi^or  MendelL) 

11  EN 
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CBESCENT  CITT,  CAIj.— Continued. 

E  ng^neers — Continued. 
Engineers  in  Charge. 

Maj.  R.  S.  Williamson.    Report,  '67,  515. 

Lieut.  Col.  B.  S.  Alexander.    Report,  '79,  1785. 
Assistant. 

Lieut.  W.  H.  Heuer.    Report,  '67,  517. 

By  Lieut.  W.  H.  Hener,  for  a  breakwater,  |2,178,008,  '67,  518. 
By  Board  of  Engineers,  for  a  breakwater,  |6,022,940,  '77,  1059. 

Plans. 

By  Lienfc.  W.  H.  Hener,  for  conBtruction  of  a  breakwater  of  stone,  3,767  feet  in 

length,  '67,  518.    Compared  with  European  breakwaters,  '67,  516. 
By  Board  of  Engineers,  for  a  breakwater,  '77,  1059. 

Surveys* 

Included  in  the  Coast  Survey,  '67,  517.  Examination  by  Board  of  Engineers,  '77, 
1053.  Examination  ordered  by  act  of  June  18,  1878,  assigned  to  Lieut.  Col.  B. 
S.  Alexander,  '78,  136.    Report,  '79, 1785. 


CBISFIEIjD  harbor,  MD.— Impboveubnt  of. 

Appropriations. 

1875,  $37,317.50,  '75,  i,  88^  ii,  71 ;  '76^  i,  64,  290. 
Commerce. 

Statistics,  '75,  ii,  106-108. 
Contracts. 
1875.  G.  H.  Ferris,  dredging,  at  13f  cents  per  cubic  yard,  '75,  ii,  71 ;  '76^  i,  64,  ^90. 
Abstract  of  contracts,  '75,  li,  106-108. 
Abstract  of  bids,  '75,  ii,  72. 
engineers. 
Chikf  of  Engikeers. 

Reports,  '75,  i,  87,  90;  '76^  i,  64. 
Engineer  in  Charge. 

Maj.  W.  P.  Craighill,  1874.    Reports,  '75,  ii,  71,  105 ;  '76»  i,  290. 
Assistants. 
Charles  Humphreys,  '75,  ii,  106. 

Henry  Bacon,  in  immediate  charge,  1875.    Report,  '75,  ii,  106. 
Capt.  C.  B.  Phillips,  '76»  i,  290. 
JEstimates. 
JBj  Henry  Bacon,  adopted  by  Mf^or  Craighill,  for  a  channel  of  uniform  width  of  150 
feet,  67,200  cubic  yards  excavation,  j^0,405 ;  for  channel  400  feet  to  300  feet  and 
150  feet  in  width, '128,700  cubic  yards  excavation,  $:i7,317.50,  '75,  ii,  105, 107. 
JPinancial  Statements. 

'75,  i,  88,  ii,  71 ;  '76,  i,  64,  290. 
vOperations. 

1874-^75.  Dredging,  by  contract,  36,195  cubic  yards,  '76,  i,  88.  ii,  71. 
1875-^76.  Removal  of  202,194  cubic  yards  by  dredging,  completing  the  work.    Re- 
sults, channel  12  feet  deep,  266  feet  to  425  feet  in  width,  and  a  basin  on  both 
sides  of  the  railroad  wharf,  '76^  i,  64,  290. 
•Piiysical  Ciiaracteristics. 

Described,  '75,  ii,  106. 
Projects. 
By  Henry  Bacon,  adopted  by  Major  Craighill,  for  dredging  channel  12  feet  deep  and 
excavating  a  basin,  '75,  i,  88,  ii,  71 ;  '76»  i,  290.    Completed,  '76^  i,  64,  290. 
.Surveys. 

1874.  Examination  by  M%|or  Craighill,  and  survey,  under  hia  direction,  by  Henry 
Bacon.    Reports,  '75,  ii,  105. 


CBOATAN  SOIJItfD,  N.  C— Brbakwatbb  at. 

Appropriations. 

1843 115,000.    Actof March  1. 

1852 50,000.    Actof  August  30. 

Engrineers. 

Chief  of  Engineers. 
Report,  '66»  i,  7. 
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CROlir  SHOAIiS,  D£l.AirAB£  BAY,  N.  J.-^urvry  of. 


ExamliiaUoii  and  Survey. 

For  an  artificial  harbor  or  breakwater  ordered  by  act  approved  March  3,  1873,  as- 
signed to  Lieut.  Col.  J.  D.  Kurtz,  '74,  i,  93,  and  maae  under  his  direction  by  F. 
M.  Eppley  in  August,  1873.    Reports,  '74,  ii,  146-154. 
EstiiBates. 

By  Lieutenant-Colonel  Kurtz ;  aggregate,  $10,477,520,  '74,  ii,  154. 
Plaas. 

Proposed  by  Lieutenant-Colonel  Kurtz,  to  establish  a  barbor  of  refuge,  the  following 
works  are  necessary :  1st.  a  solid  breakwater  along  the  shoal ;  2d,  opening  the 
channel  of  approach  by  dredging ;  3d,  ice  piers  across  the  upper  end  of  the  har- 
bor, '74,  ii,  147. 


€1JIFBi:  BIT£B,  IVIISSOrBI.— Survey  of. 

CeHuaerce* 

Amount  of  commerce,  '72,  393.    Large  quantities  of  coal  and  iron,  '72»  392.    Im- 
provement not  Justified,  '72,  391,  392. 
Eagineers. 
Chief  of  Engineers. 

Reports,  '71,  59;  '72,  56;  '79,  133. 
Engineer  in  Charge. 

Lieut.  CoL  W.  F.  Raynolds,  1872  to .    Report,  '72,  390. 

Assistant. 

*  A.  H.  Blaisdell,  '72,  391. 
Estimates.  (See  Plans. ) 
Physical  Characteristics. 

General  characteristics  of  river,  '72,  390. 
Plans. 
By  A.  H.  Blaisdell,  C.  E.,  1872,  for  improvement  of  river  from  its  mouth  to  Bi 
Creek,  for  4-foot  channel,  $48,292.50;  for  6-foot  channel,  $80,736.    To  Big  Cree 
Bar,  not  including  the  removal  of  said  bar,  for  4-foot  channel,  $14,615 ;  for  6-foot 
channel,  $20,671.     To  within  ^  of  a  mile  of  Big  Creek,  for  4-foot  channel, 
$33,677.50;  for  6-foot  channel,  $60,065,  '72,  395.    Plans  not  approved  by  the 
engineer  in  charge,  who  considers  that  this  stream  is  one  which  should  not  be 
improved  by  the  government,  '72,  ^1. 
Sanreys. 
Ordered  by  act  approved  March  3,  1871,  assigned  to  Lieut.  Col.  W.  F.  Raynolds,  and 
made  under  his  direction  by  A.  H.  Blaisaell.    Report,  '72,  391.    Ordered  by  act 
approved  March  3,  1879,  assigned  to  Capt.  A.  Mackenzie,  '79,  133. 


criVIBfiBLiAND  BITER.— Improvement  of. 

Appropriations. 

18*2,  for  Cumberland  River $30, 000.    Act  of  July  7. 

1834,  for  Cumberland  River 30, 000.    Act  of  June  28. 

1886,  for  Cumberland  River 20, 000.    Act  of  July  7. 

1837,  for  Cumherland  River 55, 000.    Act  of  March  3. 

1838,  below  Nashville 30,000.    Act  of  July  7. 

IWl,  below  Nashville 30,000, '71,  62,  467;  '72,462;  '74,1,578. 

1872,  below  Nashville 20,000,  '72,  58,462;  '74,  i,  578. 

1873,  below  NashviUe 25,000, '73,  62,  548;  '74,  i,  578. 

1875,  below  Nashville 25,000,  '75,  i,  76,  790. 

1878,  below  Nashville 45,000,  '78,  103,  759. 

1879,  below  Nashville 40,000,  '79,  139,  1265. 

1876,  from  NashviUe  to  Kentucky  State 

line 15,000,  '77,90,593,  596. 

1878,  from  Nashville  to  Kentucky  State 

line 20,000,  '78,  103,760. 

1879.  from  Nashville  to  Kentuckv  State 

line ■; 18,000,  '79,  139,  1266. 

1876,  from  State  line  to  Smith's  Shoals..  10, 000,  '77,  90,  594,  596. 

1878,  fiom  State  line  to  Smith's  Shoals. .      8, 000,  '78,  103,  760. 

1879,  from  State  line  to  Smith's  Shoals..      6, 000,  '79,  139,  1266. 
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GUMBERLAIVD  RITER-Continued. 

Appropriations— Continaed. 

1876,  at  Smith's  ShoalB |25,000,  '77,90,505,506. 

H^8,  at  Smith's  Shoals 30,000,  '78,  103,  761. 

1879,  at  Smith's  Shoals 15,000,  '79,  139,  1267. 

1876,  firom  Smith's  Shoals  to  Falls  of  Cum- 
berland         2, 000. '77,  90,  596. 

1878,  from  Smith's  Shoals  to  Falls  of  Cum- 
berland        2, 000, '78,  104,  761. 

Total  to  1879 $491,000 

Statements  of  appropriations,  '74,  i,  578;  '77,  593;  '79,  1268. 
ComiBerce. 
Justification  of  improvement  and  importance  of  river,  '71,  468,  480,  485;  '74^  i,  70, 
578,  579 ;  '75,  i,  791 ;  '77,  596.    Present  transit  of  coal-barges  on  upper  river  by 
''  coal  tides,"  '71,  470,  471 ;  '75, 1,  795,  798.    Necessity  of  increased  faciUtlee  for 
commerce,  '75,  i,  795,  798;  '77,  594.    Duration  ofpresentnavi|;rable  stages,  '71, 
478;  '75,  i,  795;  '77,  597.    Obstructions  to  navigation,  list  of,  '71,  470.    Coal 
transportation,  cost  of,  '71,  482 ;  '75, 1,  798.    Coal  and  iron  mines,  description 
of,  '71,  481.    Present  projects,  1877,  desigaed  to  improve  downstream  naviga- 
tion on  upper  river  alone,  '75,  i,  790,  795;  '77,  595;  '79,  1266.    Improved  con- 
dition of  river,  '79,  1266. 
Statistics,  '71,  468,  485,  490;  '76,  i,  798 ;  '77,  596. 
€ontracis« 
1871.  J.  H.  Madd6x,  removal  of  obstructions,  rock  excavation,  construction  of  wins- 
dams,  and  dredffing,  '71,  467,  468 ;  death  of,  October,  1871,  contract  annulled. 
'73,  547. —1872.  r.  L.  Dewes,  rock  excavation,  construction  of  wing-dams^  and 
dredffing,  '73,  547 ;  extended  to  1874 ;  re-extended  to  Januaiy,  187.5,  '74,  i,  577; 
completed  Ansust,  1874,  '75,  i,  76,  790 ;  all  work  done  thereafter  by  hired  labor. 
Advantages  of  hired  14bor  over  contract- work,  '74,  i,  578. 
fimgineenu 
Chief  of  Engineers. 
Reports,  '71,  62;  '72,  58,  59;  '73,  62;  '74,  i,  70;  '75,  i,  76;  '76^  i,  86;  '77,  89; 
'78,  103;  '79,  i:i8. 
Engineers  in  Charge. 
Mai.  G.  Weitzel,  1870-^73.     Reports,  '71,  467,  490 ;  '72.  462,  463. 
Miy.  W.  McFarland,  1873-76,  '73,  61,  547.    Reports,  '73,  547;  '74,  i,  577;  '75.1, 

790  795. 
Capt.'w.  "r.  King,  1876-*—,  '76,  i,  86.    Reports,  '76»  i,  714:  '77,  592;  '78^  759; 
'79,  1264,  1279. 
Assistants. 
S.  T.  Abert,  '71,  468.    Report,  '71,  469. 
£.  Mead,  '71,  469. 
F.  Hellner,  '71,  469. 

Capt.  L.  C.  Overman,  '74,  i,  577 ;  '75,  I,  74.    Reports,  '76,  i,  714 ;  '77,  596. 
R.  C.  McCalla.    Report,  '75,  i,  796. 
F.  R.  Leavitt,  '75,  i,  799, 
8.  Whinery.    Report,  '79,  1280. 
Estimates* 
Preliminary,  of  Assistant  Abert,  1871,  for  improvement  of  upper  Cumberland  River, 
as  follows:  From  Laurel  to  Point  Burnside,  35  miles,  $40,116,  '71,  479;  tna 
Point  Burnside  to  Nashville,  358  miles,  $163,724,  '71,  479.    For  improvement  o£ 
lower  Cumberland  River,  as  follows :  From  Nashville  to  mouth  of  river,  198 
miles,  $248,821,  '71,  480;  '72,  462;  '78,  759. 
Final,  of  Assistant  Abert,  1872.    From  Laurel  to  Point  Burnside,  $41,000,  '72,  471; 
•77,  596.    From  Point  Burnside  to  Nashville,  $194,331,  '72,  471 ;  '77.  596.    Ag- 
gregate increased  by  M%jor  Weitzel  to  $258,864,  '72,  472;  '74,  i,  578. 
Assistant  McCalla,  1875,  for  improving  Smith's  Shoals,  upper  river,  by  wing-dams, 
$52,044,  '75,  i,  798.    Increased  by  Major  McFarland  to  $70,000,  '75,  i,  tSS;  '77, 
596.    Increased  by  Captain  King  to  $100,000,  '79,  139,  1265. 
M%jor  Weitzel,  1872,  for  improving  upper  river  by  locks  and  dams,  $4,000,000,  '7S^ 

472;  '75,  i,  795. 
Captain  King,  1877,  for  improving  Smith's  Shoals  by  locks  and  dams,  to  cost,  in  ill 

probabilitv,  more  than  $1,000,000,  '77,  595. 
Assistant  S.  Whinery,  1879,  for  passage  of  Cumberland  Falls  by  locks  and  oanal  it 
cost  of  $:^,500,  '79,  1281. 

Financial  Statements. 

'71,  62;  '72,  68,462;  '73,  62,548;  '74,  i,  70,  578;  '75,  i,  76,  791 ;  '76»  i,  86,  714;  '77, 
90,593;  '78,  103,  104,  759;  '79,  138,  1264. 
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€1J]IIB£RIjAini>  BITBR-Continned. 

Previous  to  Febroary,  1877,  confined  to  river  below  Nashville. 

1871-72.  Removal  of  obfltractions  from  river  at  Nashville,  Nashville  Island,  and 
Gower's  Island;  1.100  cubic  yards  dredged,  and  7,580  cubic  yards  of  wing-dam 
built  at  Flax  Paton;  300  cubic  yards  of  rock  removed  firom  Harpeth  Shoals,  '72, 
56,462. 

ld72-'73.  At  Sycamore  Creek,  7d9  cubic  yards  of  wing-dam  were  built ;  141  cubic 
yards  of  rock  and  346  cabic  yards  of  gravel  removed  from  channels  between  Syca- 
more Creek  and  Harpeth  River,  '73,  547. 

187S>'74.  Deli^  of  contractor  at  Harpeth  Shoals  followed  by  use  of  hired  labor  inde- 
pendent of  contract ;  12,000  cubic  yards  of  stone  for  wing-dams  at,  quarried,  '74, 
I,  577. 

1874-75.  500  cubic  yards  of  rock  removed  from  channel  at  Harpeth  Shoals  and  Reed's 
Beef;  10,265  cubic  yards  of  stone  placed  in  wine-dams  at,  '75,  i,  76, 790.  All 
operations  after  August,  1874,  carried  on  by  hired  Tabor,  '77,  IK).  592. 

1875-76.  At  Harpeth  Shoals  4,740  cubic  yards  of  wiuff-dam  were  built,  and  175  cubic 
yards  of  rock  removed  from  channel.  At  Davis  Ripple  525  cabic  yards  of  wing- 
dam  were  built,  '76»  i,  714. 

1876-77.  At  Harpeth  Shoals  1,500  cubic  yards  of  wing-dam  were  built,  and  335  cubic 
yards  of  rook  removed.  At  Davis  Ripple  1.625  cubic  yards  of  wing-dam  were 
built,  '77,  90,  593.  At  points  above  Nashville,  i.  e.,  Cub  Creek,  Sand,  Smith's. 
Wild  Gooee,  Holliman's  Island  Shoals,  and  Bartlett's  Bar,  an  aggregate  of  16,440 
cubic  yards  of  stone  were  quarried  for  wing-dams ;  530  cubic  yaras  of  rock,  1;^^ 
cubic  yards  of  gravel,  and  c    -  -  ■        - 

channels ;  3,060  cubic  yards 

1877-78.  No  work  below  Nashville, 

channel  excavation  of  earth  and  rock ;  441  trees  and  snags  removed;  12,197  cubic 
yards  rock  placed  in  wing-dams ;  2,147  cubic  yards  rock  quarried  and  ready  for 
wing-dams,  '78,  10:),  759. 

1878-79.  27,983  cubic  yards  earth  and  rock  removed  from  channels;  2,299  saajm, 
loss,  and  overhanging  trees;  33,625  cubic  yards  rock  placed  in  dams;  22,717 
cubic  yards  rock  quarried  for  datus,  '79,  138,  1264. 
Pliysieal  Characteristics. 

Description  of  river,  '71,  469,  483.  Cafion-like  character  of  upper,  '71,  471.  Ele- 
vation of  divide  between  Cumberland  and  Tennessee  Rivers,  '71,  469.  Dis- 
tances between,  and  elevation  of  points  on  river,  '71,  469;  '72,  465;  '75,1,799. 
Slope  of  water  surface.  '71,  469,  473 ;  '72,  465.  Range  of  water  surface,  '71, 
470;  '75,  i,  798;  '76^  i,  714.  Discharge  of  river  below  Nashville,  '71,  475. 
Character  of  river  deposits.  '71,  4^.  Description  of  coal  fields  on  river,  '71, 
484 ;  '75,  i,  799.  Description  of  Cumberland  Falls,  '79,  1280. 
Plans. 

Mi^or  Weitzel,  1871,  considers  locks  and  dams  the  only  feasible  plan  for  improve- 
ment of  low- water  above  Nashville,  '71,  478,  but  its  cost  (t4,000,000)  precludes 
adoption,  '71,  478;  '72,  472;  '75.  i,  795;  '77,  595. 

Captain  King,  1877,  suggests  use  of  wire  rope  on  upper  Cumberland  to  permit  as- 
cending boats  to  pass  rapids  during  high- water,  '77,  595. 

Aaristant  S.  Whinery ,  1H79,  for  passage  of  Cnmberiand  Falls  bv  canals  and  locks : 
canal  3,700  feet  in  length :  locks  35  feet  by  100  feet ;  total  lift  80  feet ;  estimated 
cost,  $31^,500,  '79,  128.    Captain  King  does  not  consider  that  requirements  of 
oonmierce  Justify  this  improvement,  '79,  1279. 
Private,  State,  and  Corporate  Work. 

Winff-dams  built  by  coal  interest,  '71,  471,  475 ;  by  the  State  of  Kentucky,  '71, 472. 
Bridges  crossing  river  between  Nashville  and  month,  '71,  474. 
Projects. 

River  divided  into  upper,  from  Falls  of  the  Cumberland  to  Nashville,  372  miles,  and 
lower,  from  Nashville  to  mouth,  192  miles,  '71,  469,  470;  '72,  465. 

Mi^r  Weitzel,  1872.  for  improvement  of  upper  Cumberland  by  excavation  of  ledges, 
sand  and  eravei  bars,  concentration  of  water  by  wing-dams,  removal  of  snags 
and  bowl&rs,  restriction  of  tributaries  to  determined  channels.  On  upper  river 
the  project  is  to  lengthen  the  duration  of  present  high-water  navigation.  On 
lower  river  to  give  a  low- water  depth  of  aoout  3  feet,  '71,  470,  478 ;  '72,  471 ; 
•77,  594.  Estimated  cost  of  upper  river  improvement,  |2.'i8,864,  '72,  472 ;  '74, 
i,  578;  of  lower  river  improvement,  $248,821,  '71,  480;  '72,  462. 

Assistant  McCalla,  1*^75,  for  improvement  of  Smith's  Shoals  by  win^-dams,  consist- 
ing of  timl^r  cribs  filled  with  stone,  the  dams  to  g^ve  descending  coal  boats  a 
depth  of  4  feet  during  medium  high- water.  Estimated  cost,  (52, (M4,  '75,  i,  795, 
796.    Revised  by  Major  McFarland,  '75,  i,  796.    (See  Estimates.) 
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CrMBISRIiAND  RITE  R— Cod  tinned. 

Proposals. 

For  improving  river  at  and  below  Nashville,  '71,  468 ;  '73,  547. 
Surveys. 
1870.  Reconnaissance  from  Falls  of  the  Cumberland  to  Nashville,  403  miles,  '71,  469. 

1870.  Survey  from  Nashville  to  mouth,  192  miles,  '71,  469. 

1871.  Survey  from  Point  Bumside  to  Nashville,  326.7  mUes,  '72,  461,  465. 
1874.  Special  survey  of  Smith's  Shoals,  '75,  i,  795. 

1879.  Of  Falls  of  Cumberland  River,  '79,  142,  1279. 

[L.  Y.  8.] 


€1J]IEB£RliAND  SOUND,  OA.— Impbovement  of  entrance  to. 

Commerce. 

Cumberland  Sound  as  a  harbor  of  refuge,  '76,  i,  482;  '79,  792. 
Commercial  superiority  of  location  doubtful,  '76,  i,  483. 
Statistics,  '7^  i,  483,  484;  '79.  794. 
Defense* 

Fitness  for  a  military  or  naval  depot,  '76,  i,  481,  482. 
Gngineers. 
Chief  of  Engineees. 

Reports,  '76,  i,  71 ;  '79,  99,  100. 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gillmore,  1876-1879,  'IS,  i,  71 ;  '79,  95.    Reports,  '76^  i,  446;  '79, 
792. 

Esttntates. 

By  Lieutenant-Colonel  Gillmore,  1876,  as  follows : 

Mixed  system.  Riprap  system. 

For  full-height  Jetties  across  bar $4, 908, 703  |6, 821, 100  ) 

For  full-height  Jetties  to  crest  of  bar 2, 589, 600         4, 463, 940 

For  stump  Jetties 1,969,262         3,086,620  1,-^.    .--  -q. 

For  drowned  Jetties  full  length l,817,ail         2,423,460  f  ^^  ^  477-«l. 

For  drowned  north  Jetty  and  full-height 

south  jetty 3,759,161         4,513,860 

By  Lieutenant-Colonel  Gillmore,  1879,  for  low  Jetties,  $2,071,023,  '79,  793. 

Physical  Characteristics. 

Description  of,  '76^  i,  446. 447, 482 ;  '79,  792.    Locations  of  channels  since  1843,  '76, 
i,  447,448,449.    Tidal  observations,  'IS,  i,  450,  453,  457,  482.    Amount  of  rain- 
fall, '76,  i,  457,  458.    Depths  at  entrance  to  Cumberland  Sound,  '76^  i,  468, 463, 
465,  466,  469. 
Plans.    (See  also  Estimates.) 


jetties,  '76,  i,  471-475;  fuU-length  drowned  north  Jetty  and  full-height  south 
jetty,  '76»  i,  475.    Duration  of  the  improved  channel,  '76,  i,  475.    Lieutenant- 


Colonel  Gillmore  prefers  low  Jetties  to  high,  '76,  i,  477 ;  recommends  neither  of 
these  plans  for  execution,  but  simply  a  chiftnnel  13  feet  deep  at  mean  low-wster 
across  the  bar,  '76»  i,  483. 
Projects. 
By  Lieutenant-Colonel  Gillmore,  1879,  for  low  Jetties  to  form  a  channel  20  to  21  feet 
deep  at  low- water,  north  Jetty  to  be  18,390  feet  in  length,  south  jetty  to  be  12,260 
feet  in  length ;  estimated  cost,  $2,071,023,  '79,  792,  793. 

Surveys. 

1879.  Of  entrance  to  sound,  ordered,  '79,  100. 
Maps. 
Two  plates  with  sketches  of  proposed  Jetties ;  profiles  and  sketches  of  current 
directions,  '76,  i,  483. 


CUMBEBIiAND  AND  ST.  SIMON'S  SOUNDS,  OA.— Examination 

FOR  INSIDE  PASSAGE  BETWEEN. 

Eng^lneers. 

Chief  of  Enoineers. 

Reports,  '76,  i,  71. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore,  1876,  '76,  i,  71.    Report,  '76,  i,  484. 
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CiniIB£BE.AND  AND  ST*  SIMON'S  SOITBrDS,  OA.—Continaed. 

Estimates.    (See  Plans.) 
Physical  diaracteristics. 

General  description  of  water-conrses  between  Cumberland  and  St.  Simon's  Sounds, 

•76,  i,  484. 
Piaas. 
Bj  Lieut.  Col.  Q.  A.  Gillmore,  for  establishing  a  obaunely  by  dredging,  100  feet  wide 

on  bottom  and  6  feet  deep  at  mean  low-water,  at  an  estimated  cost  of  $10,000, 

and  requiring  (1,500  for  annual  dredging,  '76,  i,  485. 

Sorvey. 

1875-^6.  Under  direction  of  Lieut.  Col.  Q.  A.  GUlmore.    Beport,  '76^  i,  484. 


C1JBRENT  RITEB,  MO*— Improvement  of. 

Appropriaiioiuu 

18r2,  $5,000,  '73,  55. 
GsHiHierce. 

Amount  of  commerce  benefited  by  improvement,  '72,  396. 
Statistics,  '72,  396. 
Eagiaeers. 
Chief  of  Enginekbs. 

Reports,  '71,  59;  '73,  55. 
Emoineers  in  Chaegs. 
Lieut.  Col.  W.  F.  Baynolds,  1871  to  1872.    Beports,  '72,  395. 

Col.  J.  H.  Simpson,  1872  to .    Beport,  '73,  461. 

Assistants. 
J.  D.  McKown,  '73,  460. 
AD.Wolf, '73,  460. 
AH.BlaisdeU.    Beport, '72,  395. 
Estiauites.    (See  Projects.) 
Fiaaacial  Statements. 

'73,  55,  461. 
O^ratioiuu 
1871-72.  123  snags  and  592  leaning  trees  removed,  and  1,040  linear  feet  of  brush  and 
wing-dams  built,  '73,  55,  461. 

Phy^cal  Citaracteristlcs* 

Description  of,  '72,  396. 
8tate«  Private,  and  Corporate  ITork* 

In  ls65  the  State  of  Missouri  appropriated  (10,000  for  the  improvement  of  this  river; 

expended  in  1857  in  removing  snags  and  leaning  trees,  '72,  397.    In  1871  $20,000 

appropriated  by  the  State  for  the  improvement  '72,  3^ ;  '73,  460. 
Projects. 
By  Lieut.  Col.  W.  F.  Baynolds,  for  the  improvement  of  Current  Blver  by  removing 

snags,  leaning  trees,  and  construction  of  dams  of  brush  and  stone ;  estimated 

cost,  125,722.62,  '72.  398. 
Sarveys* 
Ordered  by  act  approved  March  3,  1871,  '71,  59.    Assigned  to  Lieut.  Col.  W.  F. 

Baynolds,  made  by  A.  H.  Blaisdell.    Beport,  '72,  395. 


CURRITUCK  SOUND,  IV.  C— Improvement  of. 
(See  also  Water  communication  between  Neusb  and  Cape  Fear  rivers.) 


AMroarlatioas. 

1878 120,000, '79,  91. 

1879 25, 000, '79.  91. 


Coatract. 

1878.  With  6.  H.  Ferris,  for  dredging,  at  9}  cents  per  cubic  yard,  '79,  693» 
Abstract  of  bids,  '79,  694. 
Eagiaeers. 
Chief  of  Enoinbers. 

Report,  '79,  90. 
Engineer  in  Charge. 

Cape  C.  B.  Phillips,  1878  to .    Beport,  '79,  693. 

Assist AifT 

George  H.  Elliott,  1878-'79,  '79,  694.    Beport,  '79,  695. 
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CURBITUCK  9OUIVD9  N.  €.— Continiied. 

£  stimates.    (See  Projects. ) 
Financial  Statements. 

'79,91,694. 
Operations. 

1878-79.  138,522  cubic  yards  dredged,  '79,  694,  695. 
Pbysicai  Characteristics. 

Shell  ridge,  obstructing  navigation,  '79,  694. 
Project. 

By  Capt.  C.  B.  Phillips,  to  secure,  by  dredging,  a  channel  80  fbet  wide  and  9  feel 
deep  at  ordinary  winter  stage  of  water,  at  an  estimated  cost  of  $90,000,  '79,  693. 
Survey. 

1878.  Includedin  "Survey  of  water  routes  south  from  Norfolk,  Va.,"'79, 693,715,716. 


CUTAHOOA  RITER  HARBOR.— (See  Clevbland  Habbor.) 


€TPR£SS  BATOU,  LA.— (See  Red  Rivxb.) 


DAKOTA  RITJER9  DAK.— ExAMiNATiox  or. 

Docmuents.    (Not  printed  in  reports.) 

H.  Doc.  75,  43d  Cong.,  2d  Sess.    Beport  on  result  of  survey,  '75,  i,  367. 
Gngrineers. 
Chief  of  Engineers. 

Report.,  '75,  i,  63. 
Engineer  in  Charge. 

Maj.  F.  U.  Farquhar,  '75,  i,  63.    Beport,  '75,  i,  367. 
Assistants. 
M.  Schmidt^  '75,  i,  367. 
D.  H.  Ainsworth,  '75,  i,  365. 
Piiysical  Cbaracteristlcs. 

Description,  '75,  i,  367-369. 
Plans. 
The  improvement  of  river  very  difficult  on  account  of  a  lack  of  water,  and  only  to 
be  determined  by  a  careful  survey,  '75,  i,  369, 370. 
Surveys. 
1874.  Examination  by  D.  H.  Ainsworth  and  M.  Schmidt  ftom  Northern  PaoifiG 
Railroad  to  Southern  Dakota  Railroad,  '75,  i,  63,  367. 


DAN  BITER,  TA.  AND  Hi.  €.~Su&vet  or. 

Commerce. 

Commercial  importance  of  river  and  adjacent  country,  '79,  653. 
Statistics,  '79,  672. 
Eng^ineers. 
Chief  of  Engineebs. 

Reports, '78,75;  '79,88. 
Engineer  in  Chabge. 

S.  T.  Abert,  U.  S.  C.  E.,  1878  to ,  '78,  75.    Report,  '79,  652. 

Assistant. 
S.  W.  Evans,  1878.    Report,  '79,  654. 
Estimates.    (See  Plans.) 
Piiysicai  €iiaracteristics. 
General,  '79,  652.    Floods,  '79,  652.    Agricultural  interests,  '79,  653.    Minerals  in 
vicinity,  '79,  654.    Description  of  obstructions,  '79,  655-665. 
Pians. 
By  S.  T.  Abert,  U.  S.  C.  E.,  for  improvement  of  Dan  River:  Ist,  for  steamboat  navi- 
gation, by  dredging,  rock  excavation,  and  construction  of  loeks  and  dams,  at 
an  estimated  cost  of  $658,579.20;  2d,  for  bateau  navigation  ftom  Hairston's  Ford 
to  Danville,  by  dredging,  rock  excavation,  and  construction  of  dams,  at  an 
mated  cost  of  $32,718,  '79,  66&-671. 
Survey. 
187S-79.  By  S.  W.  Evans.    Report,  '79,  652, 654. 
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HAHIEli  HARBOR,  OA.— Improvement  of. 

1878,  |8,000,  '78^  78. 
Cootnierce. 

STAnsnca,  '78,  580;  '79,  764. 
Ceatracto. 

1878.  American  DTedgii>g  Company,  dredging^  at  14f  cents  per  cubic  yard,  '79,  764. 
Abstracts  of  contracts,  '79,  764. 
Abstracts  of  bids,  '79,  764. 


Chief  of  Emgineebs. 

Reports,  '78^  78 ;  '79,  97. 
Engineer  in  Charge. 

Lieut.  Col.  (2-  A.  Gillmore.    Reports,  '78,  579;  '79,  763. 
Assistant. 

&  L.  Fremont,  '79,  764. 
Finaiicial  Statements. 

•79,98. 

I^rations* 

1378-79.  Channels  50  feet  by  10  feet  at  mean  low-water,  with  an  aggregate  length 
of  500  yards,  dredged  through  shoals  in  Darien  River  north  of  General's  Island; 
channel  75  teet  by  14  feet  by  500  yards  in  North  River  below  Union  Island  saw- 
mills; and  at  the  confluence  of  Darien  and  North  Rivers  channel  deepened  8 
feet  to  12  feet  and  widened  to  75  feet.  Removal  of  51,041  cubic  yards,  securing 
an  average  increase  in  depth  of  from  3  feet  to  4  feet,  '79,  97, 764. 
Physical  Characteristics. 

Description,  '78,  579« 
Frsjects. 

By  Lieutenant-Colonel  Gillmore,  1878,  for  removing  shoal  in  Back  River  between 
Commodore  and  Wolf  Islands,  '78,  78, 579. 


DEEP  RlTfiBy  N.  C.^See  Cape  Feab,  etc. 


DBEB  ISUyVDt  DEER  AND  I.OTEIiI<'S  ISI.ANDS.— (See  Boston 

Harbor.) 


DEI^IVABE  BAT,  IV.  J.— Removal  of  obstructions  (wrecks)  from. 


Made  hy  Lieutenant-Colonel  Stewart  incompliance  with  instructions  from  the  Chief 
of  Engineers,  based  upon  the  petitions  of  pilots  and  the  board  of  underwriters  of 
the  city  of  Philadelphia  to  the  Secretary  of  the  Treasury,  and  referred  by  him 
to  the  Secretary  of  War,  '68,  710. 
Sagineers. 
Chief  of  Engineers. 

Reports,  '68^  64,710.    Recommends  an  appropriation  of  (6,000,  '68,  64,711. 
Engineer  in  Charge. 
Lieut.  CoL  C.  S.  Stewart.    Report,  extract  &om,  '68,  710. 
Bstiiaates. 
By  Lieutenant-Colonel  Stewart,  for  removal  of  wreck  of  brig  in  vicinity  of  Listen's 
Tree  and  Duck  River  Light,  (6,000  or  |7,000,  '68,  711. 


DELAWARE  BAT  TO  CHESAPEAKE  BAT— CANAIi.— (See  Ches- 
apeake AND  Delaware,  etc.) 


DELAWARE  BREAKWATER,  DEL. 

Appropriations. 

im 122,700  00.    ActofMay7. 

1828 250,000  00, '66,  iii,  3L 
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DEIiAlTABC:  BBfiAKlTATfiB,  DEIi^-^loiitiiinAd. 

Approprlatioil»— Continned. 

im 162,000  00,  '66^  iii,  31. 

1831 208,000  00, '66^  iii,  31. 

1832 270,000  00,  '66^  iii,  31. 

1833 270,000  00, 'eS^  iii,  31. 

1834 270,000  00, '66.  iii,  31. 

1835 100,000  00, '66,  iii,  31. 

1836(8urvey) 1,000  00.    AotofJuly8. 

1836 100,000  00,  '66,  iii,  31. 

1837 141,000  00, '66,  iii,  31. 

1838 150,000  00, '66,  iii,  31. 

1852 30,000  00,  '66.  iii,  31. 

1864 100,000  00.    AotofJulyg. 

1866 107,910  00, '66,  iu,  31. 

1867 109,493  70.    Act  of  March  8. 

Total  to  1879  ....  (2,292, 103  70. 

Commerce. 

The  shelter  afforded  is  inadequate  to  the  xeqidrementB  of  oommeroe,  '74^  ii,  146; 

'79  453. 
Stahsiics,  '66»  iv,  231,232;  *67,  483;  '68, 696;  '69,  379;  '70, 423,424;  '71.  77,663; 
•72,  755,757,758;  '73,  879,^;  '76^  i,  278;  '77.  269;  '78^  443;  '79,  545. 
Contracts* 
1867.  Barker  &,  Bodwell,  stone,  at  $4.73  per  ton,  '67, 433.— 1867.  William  H.  Miller, 
labor,  annulled,  '67,  433.— 1868.  A.  0.  ^^  J.  O.  Dediong,  Jr^ stone,  at^89  wad 
$3.89  per  ton,  '69,  377,  380.     John  C.  Leiper,  stone,  at  ^.10  per  peroh,  '69. 
377,380. 
Abstracts  of  contracts,  '67,  433;  '69.  380. 
Abstracts  of  bids,  '67.  433;  '68,  697;  '69,  379. 
Documents*    (Not  printed  in  reports.) 
H.  Doc.  1,  33d  Cong.,  1st  Sess.,  '6^  h  3;  and  all  detailed  reports  prior  to  Mi^.  J.  G. 
Barnard's,  dated  October  8, 1853. 
Enirineers* 
Chief  of  Enoineeks. 
Reports,  '66,  i,  3,  ii,  30, 41,  iii,  21, 22, 31.    Approyes  plan  of  operations,  iv,  227. 
Eeports,  '67,  42;  '68,  62;  '69,  53;  '70,  70;  ^71,  77;  '72,  74,777;  '73.  83;  '76^ 
i,  61;  '77,  56;  '78,  62;  '79,  74,455. 
Board  of  Engineers. 
1834.  Board  of  survey  consider  the  subject  of  the  formation  of  shoals  and  modifi- 
cation of  project ;  recommend  numerous  careful  and  systematic  observations  ot 
the  force  and  direction  of  the  currents,  and  no  change  in  project,  '66^  iv^228, 289. 
1871.  Convened  at  Philadelphia  and  recommend  further  survevs.    1872.  Beassem- 
bled  May  12th,  and  recommended  closing  gap  between  the  breakwater  and  ioe* 
breaker:  estimated  cost,  $1,314,200.     Report,  '72,  755.     Lieutenant-OolcMiel 
Kurtz  dissents.    Reports,  '72,  757 ;  '71.  672,678. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright  and  Newton,  and  Mi^or  CraighilL) 
Engineers  in  Charge. 
Mf^.  Richard  Delafield,  1836,  '73,  883. 
Lieut.  Thomas  B.  Linnard,  1839,  '73,  883. 

Msij.  Hartman  Bache,  1839-^53,  '72,  777,778;  '66,  iv,  227,229;  '73.  83. 
mS.  J.  G.  Barnard,  1853,  '66,  iv,  227.    Report,  '73.  878. 
Col.  J.  D.  Graham,  1864-^66.    Report,  '66,  i,  :y7. 40. 
Mai.  C.  S.  Stewart,  1866-^70,  '66,  ii,  41.    Reporte,  '66^  iv,  226;  '67.  430,432;  '68; 

w4  •  '69  377. 
Lieut?  CoL  J.  D.  Kurtz,  1870,  '70,  70.    Reports,  '70.  422;  '71,  663;  '72,  753;  '76^ 

i,  278;  '77,  269. 
Capt.  William  Ludlow,  in  temporary  charge,  1877,  '78,  431.    Report,  '79,  457. 
Cot  J.  N.  Macomb,  1877.    Reports,  '78,  4^;  '79,  453. 

AB8ISTANT8. 

Capt.  M.  R.  Brown,  '71.  77 ;  '72,  74,  757;  '73,  79;  '76,  i,  58. 
Capt.  William  Ludlow,  '77,  52.    Report,  '79,  457. 

fistimates* 

For  closing  the  gap  by  extending  the  ice-breaker: 
By  Major  Bache,  1843,  |815,341,  ^66,  iv,  229 ;  '73, 883. 
By  Major  Stewart,  1866, 11,502,245.61,  '66,  iii.  2:1,  iv,  230. 
By  Lieutenant-Coionel  Kurtz,  1871.  |1,944,950,  '71,^. 

To  close  the  gap  by  extending  the  breakwater  proper,  ooniiectiiig  with  the  ioe 
breaker,  '71,  664. 
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D£I«AirAB£  BBEAKITATER,  DEI«.— Contmued. 

Efliauities— Continued. 
By  Mijor  Bache,  1843,  |551,635.10,  '66»  iv,  '229;  *73,  883. 
By  M^or  Stewart,  186&  §1,018,571.86,  '66,  iii,  23,  iv,  230. 
By  Board  of  Engineera,  1872,  ^1,314,200,  '72,  74,  756. 
By  LientenaDt-Colonel  Kurtz,  1871,  $1,314,200,  '71,  664. 
By  M^or  Barnard,  1853,  for  this  plan  modified  aud  completion  of  existing  work, 

$500,000,  '73,  884. 
To  cover  the  gap  by  a  detached  work : 
By  M^or  Bache,  1843,  $959,664.39,  '66,  v,  229;  '73,  883. 
By  Major  Stewart,  1866,  $1,762,078.07.  '66,  iii,  23,  iv,  230. 
By  LieutenantColonel  Kurtz,  1871,  $2,278,000,  '71,  665. 
By  Migor  Bamaord,  1853,  for  this  plau  modified  and  completion  of  the  existing  works, 

$750,000,  '73,  885. 
By  Major  Bache,  1843,  to  complete  existing  works  on  present  basis,  $138,921,  '73, 884. 
^  Major  Stewart,  1866,  $109,493.79,  '66,  iii,  23 ;  '66,  iv,  230. 
By  Capt.  William  Ludlow,  for  formiug  a  basin  by  closing  the  gap  and  a  jetty  to 

comiect  with  the  shore,  $2,000,000,  '79,  461. 
By  Board  of  Engioeers,  for  closure  of  the  gap,  $600,000,  '79,  456. 
By  Colonel  Macomb,  for  removal  of  eight  wrecks,  $2S,000,  '79,  74,  454. 
ExpcDdltares. 

Total  to  date  of  completion  of  the  works,  November,  1869,  $2,123,505.33,  '72,  754. 
Financial  Statements. 

'67,  432;  '68^  63,  695;  '69,  53,  378;  '70,  71,  423;  '71,  77,  685 ;  '72,  75,  753,  754. 
Onerattons* 
History  of  operations,  '79,  453.    Condition  of  the  work  in  1843,  '73, 881, 882 ;  in  1853, 

'73.  885,  886;  in  1866,  '66,  iv,  227,  228.    Method  of  operations  proposed,  '66, 

iv,  227. 
186&-'G7.  About  1,200  tons  of  stone  placed  in  position,  completing  115  linear  feet  of 

breakwat er  superstructure.   Total  length  completed  about  2,(%0  feet,  '67, 42, 432. 
1867-'68.  8,100  tons  of  stone  put  in  position,  1,129  tons  of  old  stone  removed  and 

relaid,  a  gap  of  210  feet  closed  in  the  breakwater  proper,  and  228  feet  of  old 

work  relaid  and  raised  to  the  proper  level,  '68,  62,  63,  694,  695. 
1868^69.  9,040  tons  of  large  stone  for  superstructures  of  breakwater  and  ice-breaker 

placed  in  position,  completing  217  hnear  feet  of  the  former  and  281  linear  feet 

of  the  latter ;  9,^1  perches  of  stone  applied  to  riprapping.    Completion  of 

breakwater  and  646  feet  of  ice> breaker^  '69,  53,  377,  378. 
18G9-70.  10,698  tons  of  large  stone  placed  in  superstructures,  completing  120  feet  of 

breakwater  and  715  feet  of  the  ice-breaker ;  122  tons  of  stone  of  old  superstruct- 
ure reset  and  2,192  perches  of  riprap  deposited.    Total  length  of  breakwater  on 

top,  2,558  feet;  of  ice-breaker.  1,353  feet,  '70,  70,  422,  423. 
1870.  No  operations,  '76,  i,  61,  278. 

1876-'77-78-'79.  Work  suspended,  '76,  i,  61,  278;  '77,  56,  269;  '78,  62,  443;  '79,453. 
Physical  Obavaetevifitflcfi 
"A,  77,  664,  670,  671,  683,  685,  686 ;  '74,  ii,  147,  148.    Table  of  current  velocities, 

'79,  454.    General  discussion.  '79,  458. 
Plans.    (See  also  Estimates  and  Projects.) 
Lieatenant-Colonel  Kurtz  suggested  the  removal  of  the  breakwater  and  ice-breaker 

to  the  "  Shears,"  '74,  ii,  148. 
By  Mi^or  Barnard,  1853,  for  reducing  the  width  of  the  top  to  12  feet,  '73,  884. 
By  Capt.  William  Ludlow,  for  a  pile  jetty  from  high- water  mark  to  the  15-foot  curve, 

and  a  number  of  small  jetties  perpendicular  to  the  shore  to  arrest  the  movement 
^  .   of  the  cape,  '79,  460,  461.  \ 

Pjjirate  and  Corporate  UTork. 

The  Western  Union  Telegmph  Company  laid  a  cable  to  and  opened  an  office  on  the 
^      breakwater  in  1876,  '76.  i,  278. 

By  Board  of  Commissioners,  1828,  for  the  construction  of  two  massive  works  on  the 
pierrea  perdues  or  riprap  system,  with  a  width  on  top  of  22  feet,  to  be  situated  in 
the  concavity  of  the  bay  just  inside  Cape  Henlopen;  the  greater  work,  called 
the  breakwater,  1,200  feet  long,  the  ice-breaker  500  yards  long,  with  an  opening 
between  of  350  yards  in  width,  '66,  iv,  229 ;  '73,  881,  884 ;  '79,  453. 

By  Board  of  Engineers,  1871-72,  to  fill  up  the  gap  between  the  breakwater  and  ice- 
breaker with  stone,  thus  uniting  the  two  structures ;  estimated  cost,  $1,314,200, 
•72.756.757. 

By  Board  or  Engineers,  1878-^79,  approving  Captain  Ludlow's  plan  for  closure  of 
the  gap  between  the  breakwater  and  the  ice-breaker  by  laying  a  floor  of  rock 
along  the  whole  line  and  adopting  a  modified  profile,  giving  it  12  feet  thickness 
on  tjQp,  using  dimension  stone  of  very  large  size,  or  concrete,  '79,  456,  460. 
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Sarveys. 

Numerous  early,  '73,  882.  Conclusions  of  board  of  survey,  1834^  '73,  881,  883;  'Cw^ 
iv,  228.  Under  direction  of  Lieutenant-Colonel  Kurtz,  by  Lieut.  M.  B.  Brown. 
1871-^2,  '72,  75,  756.    By  Capt.  William  Ludlow.    Report,  '79,  457. 

Maps. 
List,  relating  to  the  work  and  of  the  vicinity,  '72,  757.  Of  breakwater  and  bay, 
'66,  i.  Map  of  the  harbor  showing  location  of  current  observations  and  pro- 
posed improvement,  '79,  454.  (See  also  survey  of  Crow  Shoals,  Delaware  Bay, 
1873,  under  direction  of  Lieutenant-Colonel  Kurtz,  by  F.  M.  Eppley.  Heport, 
'74^  ii,  146-154.) 

[C.  C] 


D£liAlVAR£  RIT£B,— IMPBOVEMSNT  of. 

(See  also  Chbstrr  Harbob,  Pa.,  Marcus  Hook  Harbor,  Pa.,  New  Cabtlk  Hah- 
BOR,  Del.,  Wilmikgton  Harbor,  Del.,  Liston's  Tree  Point,  Del.,  Reedt 
Is^xD,  Del.) 

Appropriations. 

1802,  for  piers  in  che  Delaware  River |30, 000  00.    Ajot  of  April  (k 

1806,  for  piers  in  the  Delaware  River 448  71.    Act  of  April  18. 

1836,  at  Fort  Mifflin  Bar 15,000  00.    Act  of  July  4. 

1873,  at  Fort  Mifflin  Bar 50,000  00,  '73,82. 

1874,  at  Fort  Mifflin  Bar 50,000  00,  '74.  i,  92. 

1875,  at  Fort  Mifflin  Bar 20,000  00,  '75,  ii,  190. 

1872,  between  Trenton  and  Bordentowu 10, 000  00,  '72,  77. 

1873,  between  Trenton  and  Bordentowu 15, 000  00,  '73,  82. 

1874,  between  Trenton  and  Bordentowu 10, 000  00,  '74,  i,  92. 

1875,  between  Trenton  and  Whitehill 10, 000  00,  '75,  ii,  19». 

1878,  between  Trenton  and  Whitehill 10, 000  00,  '78,  61. 

1879,  between  Trenton  and  Whitehill 6, 000  00,  '79,  70. 

1873,  at  Horseshoe  Shoals* 50,000  00,  '73,82. 

1876,  between  Petty's  laUnd  and  the  moutht..     40,000  00,  '76,  i,  60,275. 

1878,  below  Bridesburg 100,000  00,  '78,61. 

1879,  below  Bridesburg 45,000  00,  '79.71. 

ljt$79,  at  Schooner  Ledge 50,000  00,  '79,71. 

1879,  at  Cherry  Island  Flats 100,000  00,  '79,  7L 

Total  to  1879 l..»611,448  71. 

List  of  appropriations,  '79,  428. 
€oninierce. 

Of  city  of  Trenton,  '71,  708.    Lumber  business  of  the  upper  river,  '73,  902,922. 
Losses  annually  to  lumbermen,  '73,  916.    Commerce  of  Philadelphia,  *79,  423, 
428-431. 
Statistics,  '71,  708;  '73,  922;  '79,  422,428-432. 
Contracts. 
At  Fort  Mifflin  Bar: 
1873.  Albany  Dredging  Company,  140,000  cubic  yards  of  dredging,  at  21.9  cents 

Ser  cubic  yard,  '73,  872;  '74,  ii,  141. — 1874.  American  Dndgiug  Company, 
redging,  at  19  cents  per  cubic  yard; — 1875.  American  Dredging  Company, 

dredging,  at  22^  cents  per  cubic  yard,  '75,  ii,  190. — 1876.  American  Dredging 

Company,  dredging,  at  16  cents  per  cubic  yard,  '77,  267. — 1878.  Morris  dt  Cum- 

mings,  dredging,  at  15  cents  per  cubic  yard,  '79,  428. 
Between  Trenton  and  Bordentown  and  Whitehill: 
1873.  Edgar  M.  Payne,  60,000  cubic  yards  of  dredging,  at  28^  cents  per  cubic  yaid, 

'73,  873. — 1874.  American  Dredging  Company,  dredging,  at  16  cents  per  cubic 

yard. — 1H75.  William  H.  Beard,  dredging,  at  18  cents  per  cubic  yard,  '75,  ii. 

194. — 1878.  American  Dredging  Company,  dredging,  at  14{  cents  per  cubic  yard, 

'79,  423. 
Abstracts  of  bids, '73,  872,873;  '74,  U,  141;  '75,  U,  190,192-194;  '77,267;  '79^ 

422, 428. 
Abstracts  of  contracts,  '73,  872,873;   '74,  ii,  141;  '75,  ii,  190,194;  '77,  267;  '79, 

423, 428. 

*TraB«f  erred  by  act  of  March  8, 1875,  to  the  improTement  of  the  rlTer  between  Petty'a  Idand  and 
ita  month, '75,11, 19L 
t  Of  which  135,000  waaaUotted  to  Fort  Mifflin  Bar,  77,965. 
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Chief  of  EsrannoBRs. 
Bepoita,  '70,  32,71;  '71,  81;  '72,  77,79;  '73,  82;  '74,  i,  92;  '75.  i,  98,  99;  '76^  i, 
60;  '77,  55;  '78^  61;  '79,  69-71. 

BOABD  OF  EnGIXEEBS. 

Convened  at  Philadelphia,  April  23, 1873,  to  consider  Lieutenant-ColoDel  Kurtz's 
plan  for  preventiou  and  removal  of  ice  obstractions  at  Horseshoe  Shoals.    Con- 
sidered that  ice-boats  afford  the  most  effective  means  of  overcoming  the  diffi- 
culties of  winter  navigation ;  that  the  expedient  of  a  ship-canal  is  one  that  be- 
longs rather  to  the  shipping  interests  and  property-owners  than  to  the  genesal 
fovemment ;  and  recommended  the  nse  of  two  lines  of  ic^barriers,  as  proposed 
J  Colonel  Koitz,  made  of  timber  instead  of  iron,  '73,  875*878. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  M^jor 
Craighill.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1870-77,  '71,  77.    Report*,  '71,  704,707;  '72,  783;  '73, 
872,899-929;  '74.  ii,  140;  '75,  u,  189-193;  '76,  i,  274;  '77,  265. 

CoL  J.  N.  Macomb,  1877  to ,  '78^  •'>9.    Reports,  '78,  439 ;  '79,  420, 485. 

Assistants. 
M.  Merriam,  1873,  on  survey  between  Trenton  and  Easton.    Report,  '73,  900. 
F.  F-  Weld,  1873,  on  the  above  survey,  '73,  900. 
Capt.  William  Ludlow,  1877-^—,  '78,  59.    Report,  '79.  434. 
Thomas  Valentine,  1877.    Report,  '78,  439,  440. 
A.  H.  Fisher,  1878,  '79,  421. 
E8tiiiiate9«    (Compare  Plans  and  Projects.) 
By  M.  Merriam,  assistant  engineer,  for  improvement  between  Trenton  and  Easton, 

$23,110.54,  '73.  917-921. 
By  Lieutenant-Colonel  Kurtz,  for  the  same,  $25,922.33,  '73.  929. 
By  Lieatenant-Colonel  Kurtz,  for  improvement  between  Trenton  and  Bordentown, 
at  Periwig  Island,  $65,000  and  $75,000,  '71,  81,  708;  '74,  ii,  142;    76,  i,  276; 
'77,  268. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  Horseshoe  Shoals,  for  ice-boats, 
$1,000,000,  '72,  78,  787 ;  for  ice-barriers,  $1,062,000,  '72,  78,  790,  791 ;  for  open 
cut  or  ship-caixal,  $1,300,000,  '72.  78,  787,  788.     By  Board  of  Engineers,  for 
wooden  ice-barriers  8,000  feet  in  length,  $211,435.18,  '73,  878. 
By  Lieutenant-Colonel  Kurtz,  for  improvement  at  Bulkhead  Shoals,  $275,000,  '75, 

ii,  192. 
By  Colonel  Macomb,  for  various  improvements  between  Trenton  and  Philadelphia, 

'79,  422. 
By  Captain  Ludlow,  for  removal  of  Schooner  Ledge  to  24  feet  water,  $226,940,  '79, 

435. 
By  Colonel  Macomb,  for  dredging  at  Cherry  IsUnd  Flats,  $304,000,  '79,  438. 
Fteancial  Statements. 
'73fc  8B,  872,  873;  '74,  i,  92,  ii,  141,  142 ;  '75,  i,  98,  99,  ii,  189-193;  '76,  i,  60, 274,275, 
276;  '77,  55,  268;  '78,  61,  440,  441;  '79,  70,  71,  422,  428,  43.3,  436. 

Legislation* 

By  State  of  Pennsylvania,  for  improvement  of  the  river  between  Trenton  and  Easton, 
'73,  909,  927.    By  State  of  New  Jersey,  for  the  same,  '73,  928. 
Onerations. 

BXTWEBN  TBENTON  AND  BORDENTOWN  AXD  WHITEniLL: 

1873-74.  Dredging  60,000  cubic  yards  from  Periwig  Island  Shoal,  giving  a  cut  75 
feet  wide  6  feet  deep,  '74,  ii,  142 ;  '75,  ii,  19.3. 

1874-75.  Width  of  channel  increased  to  125  feet,  '75,  ii,  193;  '77,  267. 

1878-79.  A  channel  cut  at  Bordentown  200  feet  wide,  7  feet  deep,  '79,  69,  421. 
At  Fort  Mifflin  Bab: 

1873-74.  Dredging  140,000  cubic  yards,  '74,  ii.  140. 

1874-75.  Dredging  265,000  cubic  yards,  '75,  ii,  189. 

1875-76.  Dredging  125,016  cubic  yards,  '76,  i,  60.  Work  ceased  April  5,  1876, 
under  the  above  title,  and  was  continued  under  the  appropriations  for  the  Del- 
aware River  ''between  Petty 's  Island  and  its  mouth,''  '76,  i,  60, 274 ;  and  <' be- 
low Bridesburg,"  '78,  61,  440. 

1875-'76.  Dredging  96,221  cubic  yards,  '76, 1,  60,  274. 

1876-77.  Dredging  100,000  cubic  yards,  '77,  55. 

JS77-78.  Dredging  62,000  cubic  yards,  '78,  61,  440. 

1878-79.  Dredging  98,000  cubic  yards,  '79,  70,  426. 
At  Horseshoe  Shoals  : 

No  operatioDSy  the  experience  during  the  winter  of  1874-75  showing  that  the  ice- 
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boats  were  amply  sufficient  to  keep  the  navigation  open.    The  unexpended  bal- 
ance (949,500)  to  be  used  on  the  nver  between  Potty's  Island  and  its  mouth, 
•75.  it,  191 ;  '76,  i,  274. 
Between  Pettt's  Island  and  the  mouth  of  the  river.    (See  also  at  Fort  Mif> 
flin  Bar,  ante.) 
Work  ordered  by  the  Chief  of  Engineers,  *75,  ii,  191. 
1875-76.  Dredging  98,000  cubic  yards  at  Bulkhead  Shoals,  and  a  sunken  wreck 

removed  from  below  Reedy 's  uland  at  cost  of  |»900,  '76,  i,  60,  274. 
1876-*77.  Wreck  removed  below  Horseshoe  Buoy,  '77,  55. 
Below  Bridfsburg.    (See  also  Mifflin  Bar,  ante.) 
1877-78.  A  wreck  removed  from  the  channel  at  Pea  Patch  Island,  '78^  61,  440. 
1878-79.  A  gravel  shoal  off  Christian  street,  Philadelphia,  removed  to  25  feet 
water,  '79,  70,  4i6. 
At  Schooner  Ledge  : 

1878-'79.  Boriugs  made,  '79,  433. 

Physical  Characteristics. 

Between  Trenton  and  £a8ton,  '73,  900,  et  aeq.    Ice -floods  in  the  upper  river,  '73, 
904.    Rainfall,  discharge  of  the  river,  velocity,  etc.,  '73,  905.    List  of  falls  and 
rifts,  '73,  908.    Stages  of  water,  '73,  923.    Heights  along  the  river,  '73,  923. 
Bridges  between  Trenton  and  Easton,  '73,  925.    History  of  Scndder's  Falls, 
'73,  929.    Proposeil  line  of  navigation  from  the  Delaware  River  to  the  New 
York  State  line,  '73,  926.     Between  Trenton  au<l  Bordentown,  '71,  81,  707.    Of 
Horseshoe  Shoals,  '71,  705,  783;   '79,  423.    Of  Schooner  Ledge  and   Cherry 
Island  Flats/79, 71,433>436.    Of  Mifflin  Bar,  '79, 424, 425.    At  Bulkhead  Shoals, 
'79,  427.    Of  the  river  in  general,  '79,  42.3.    Ice- harbors  on  the  river,  '79,  424. 
Average  winter  temperature,  '72,  784. 
Plans. 
Between  Trenton  and  Easton: 
By  Assistant  M.  Merriam,  for  the  improvement  by  wing-dams,  dredging  or  scrap- 
ing, and  removal  of  rocks  by  drilling  and  blasting,  at  Ground  Hog,  Blackguard 
Island,  and  other  places;  estimated  cost,  123,110.54,  '73,921.     Increased  by 
Lieut<inant-Colonel  Kurtz  to  $25,92J.33,  '73.  929. 
For  improvement  at  Horseshoe  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for:  (1^  breaking  up  the  ice  by  ice-boats  and  re- 
moving it ;  (2)  for  improvement  of  the  water-way ;  (3)  for  unencumbered  chan- 
nels, '72,  78v).     Discussion — the  first  requiring  3  ice-boats  at  an  average  yearly 
expense  of  $83,400,  equivalent  to  a  permanent  sinking  of  $1,000,000,  '72,  78,786. 
Estimated  cost  of  the  second  plan,  $1,062,768.62,  '72,  791 ;  of  the  third  plan, 
$1,300,000  to  $1,700,000,  '72,  787,788.    The  second  plan  recommended,  '72,  7a 
(See  Projects.) 
Private  and  Corporate  UTork. 
Between  Trenton  and  Easton: 
In  1771  the  State  of  Pennsylvania  appointed  twenty-six  commissioners  to  receive 
subscriptions  for  improving  the  river,  and  subsequently  made  appropriations  for 
the  same  purpose  as  follows:  1817,  $10,000;  1866,  $10,000.  '73,  927.     A  lar[^ 
amount  of  money  expended  by  the  canal  companies  and  private  parties  id 
building  wing-dams  and  removal  of  rock  and  other  obstructions,  '73,  909,915. 
Projects. 
Bet>veen  Trenton  and  Easton: 
By  Lieutenant-Colonel  Kurtz,  for  improvemeut  at  various  point«,  at  an  estimated 
cost  of  $25,922.33,  '73.  929. 
Between  Trenton  and  Bordentown: 
By  Lieutenant-Colonel  Kurtz,  for  a  cut  JJOO  feet  wide  and  6  feet  deep  at  low-water 
at  eastern  end  of  Periwig  Island  and  below  Newbold^s  Island,  at  an  estimated 
cost  of  $75,000,  '71, 81, 707 ;  '74,  ii,  142 ;  or  for  a  channel  on  west  side  of  Periwig 
Island,  at  an  estimated  cost  of  $65,000.    The  former  recommended  as  the  most 
advisable,  '71,81,707. 
At  Horseshoe  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for  open  ice-barriers,  at  a  cost  of  $1,062,778,  '72, 7f*, 
786, 788.    Approved  by  Board  or  Engineers,  '73,  877 ;  the  improvement  to  be 
deferred  until  experience  has  proved  that  ice-boats  cannot  keep  the  channel 
open,  '74,  i,  92. 
At  Fort  Mifflin  Bar: 
By  Lieutenant-Colonel  Kurtz,  for  a  out  1,500  feet  in  length  and  to  23  feet  depth 
at  low  water,  at  an  estimated  cost  of  $150,000,  '73,  872. 
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At  Chkrrt  Island  Flats  : 
By  Colooel  Macomb,  for  improvement  of  the  western  channel  by  removing  1,520,000 
cubic  yards  of  material,  by  dredging,  at  an  estimated  cost  of  ^04,000,  '79,  438. 
At  Bulkhead  Shoals: 
By  Lieutenant-Colonel  Kurtz,  for  the  removal  of  900,000  cubic  yards,  to  straighten 
the  channel  at  this  point,  at  an  estimated  cost  of  (275,000,  '75,  ii,  192. 
At  Schooner  Lbdoe  : 
By  Captain  Ludlow,  for  remoTal  of  rock  to  24  feet  depth,  at  an  estimated  cost  of 
£226,940,  '79,  435. 

Between  Trenton  and  Easton^hi  progress,  '72,  79.  Report  on,  '73,  899,900.  Cost 
of  survey,  $2,738.24,  '73,  900. — Between  Trenton  and  Bordentown,  ordered  by 
act  of  July  11, 1870,  in  progress,  '70,  71.  Report  on,  '71,  707. — From  Whltehill 
to  above  Bordentown,  '79, 70, 421. — Of  Horeshoe  Shoals,  ordered  by  act  of  March 
3, 1871,  '71,  81, 704 ;  '72,  77.  Report  on,  '72, 783.— Below  League  Island,  ordered 
by  act  of  June  18, 1878,  '78, 63 ;  '79,  75.  Report  on,  '79,  485.— Of  Cherry  Island 
Flats.  Report  on,  *79,  436.— At  Schooner  Ledge,  1842,  by  United  States  Coast 
Survey,  '79,  434.  By  Capt.  William  Ludlow,  1H78.  Report  on,  '79,  434.— At 
Chester  and  Marcu  Hook,  '79,  75.    Snndry  examinations,  '79,  70, 426, 427. 

Maps. 
Referred  to.     Survey  of  Horseshoe  Shoals  by  David  McClure,  1819,  by  city  of  Phil- 
adelphia, 1854-'56  and  1864-^66,  '72,  784.    Chart  of  Delaware  near  Bordentown, 
'79,  422.     Of  Fort  Mifflin  Bar,  '79,  426.    Of  Bulkhead  Shoals,  '79,  428.    Of 
Schooner  Ledge,  '79,  434.    Of  Cherry  Island  Flats,  '79,  436. 

[S.O.L.P.] 


FBOm  DELAlTABfi  UNE  (throiivh  UTorcester  County,  Mary- 
land)  TO  CHOrcOTGAGUE  IIvfET,  TA. -€ AN Ali.— Survey  op, 

WITH  A  VIEW   TO  AN  INLET  AT  THE   *'HOMMOCK8,"  Md. 

Engineers. 

CoiEF  OF  Engineers. 

Reports,  '72,78;  '73.83. 
Engineer  in  Charge. 

Lieut.  CoL  J.  D.  Kurtz,  1872.    Reports,  '72.  791;  '73,  892. 

F.  M.  Eppley.    Report,  '73,  894. 
Estimates.     (See  Plans. ) 
Expenilitares. 

For  survey,  |ti,170.64,  '73,  894. 
Plaas. 

By  Mr.  Eppley,  for  a  canal  2,000  feet  long  by  125  feet  wide  by  6  feet  deep,  fix)m  the 
bay  to  the  ocean,  sheet-pile  wing-dams  in  the  bay  950  feet  long,  and  dredgine 
Massay's  Shoals;  estimated  cost,  $62,714.55,  '73,  897.  Dimensions  of  the  canal 
modified  by  Lieutenant-Colonel  Kurtz  to  250  feet  wide  by  7  feet  deep,  and  the 
estimate  increased  to  $120,605,  '73,  899. 

Survey. 

In  1872,  under  the  direction  of  Lieutenant-Colonel  Kurtz,  by  F.  M.  Eppley.  Reports, 
'72,  791;  '73,  892,894. 


DE8  MOOTES  RAPIDS,  Mississippi  Biver.—lMPROVEMENT  of. 

^Wropriations. 

1856 $200,000,  '66,  iii,  37. 

1966 200,000,  '68,53. 

1867 500, 000, '67.  36 ;  '68.53;  '69,45. 

1868  (allotment) 300, 000,  '68,  24, 53 ;  '69,  45. 

18(59  (allotment) 178, 200,  '69,  23, 45. 

1889 200,000,  '70.  59.     Act  of  December  23. 

1870 400,000,  '70,59;  '71,55. 

1871 341, 000, '71,  55.    Act  of  January  18. 
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1871 $250, 000, '71,  55.    Act  of  March  3. 

1872 400, 000, '72,  51. 

1873 400, 000, '73,  52. 

1874 400,000,  '74,1,59. 

1875 480,000,  '75,  i,  64. 

1876 230,000, '76,1,  83;  '77,537. 

11^8:::::::::::::::;;:  ^:m\"'^ i^^'^^^. 

1879 65,000,  '79,  133,1157. 

Total  to  V)79 |4, 646, 700. 

No  authority  In  appropriation  bill  to  pay  land  damages,  '68,  396. 

Note. — ^$100,000  appropriated  for  Rock  River  Rapids  and  Des  Moines  Rapids,  Mis- 
sissippi River,  1852,  act.  of  August  30. 

Effect  of  limited  and  irregular  appropriations,  '67,  280;  '70,  59;  '72,  324,326,328; 
'76,  i,  659.    Economy  of  lar^e  appropriations,  '71,  288;  '72.  318;   'Td,  323. 
Cause  for  increased  appropriations,  '72,  324, 326.    Statements  of  appropriations, 
'78,  747 ;  '79,  1157. 
Commerce. 

Amount  of  commerce  henefited  hy  improvement,  '67,  266, 279.  Length  of  season  of 
nat^igation,  '67,  278.  Suspended  during  low-water,  '67,  279.  Cost  of  the  pres- 
ent transferment  of  cargoes,  '67,  279, 3w.  The  rapids  a  harrier  to  40,000  miles 
of  internal  navigation,  '67,  279.  Dimensions  of  improvement  required  for  com- 
merce, '67,  323.    Rules  and  regulations  to  govern  use  of  canal,  '78,  745. 

1877-78-79.  Statements  of  commerce  passing  through  canal,  '78,  747;  '79,  1156. 

Statistics,  '67,  266;  '68,  286;  '69,  313;  '70,  301;  '79,  1156. 
Contracts. 

Henegan  &,  Son,  for  section  work,  '68,  420 ;  dela^  of,  '69,  221 ;  failure  and  relin- 
quishment of  contract  hy,  '69,  221.  C.  E.  Tohie,  for  furnishing  stone  for  lower 
lock,  '69,  236 ;  delay  of,  '69,  227 ;  failnre  of,  '69.  212, 227 ;  '73,  426.  J.  J.  Dull, 
for  continuing  section  work  relinquished  by  Henegan  &  Son,  '69,  222.  Dull  A 
Williams,  for  continuing  section  work  to  amount  of  appropriation,  f2OO,000^ 
'70,  284,308;  work  continued,  on  faith,  hy  D.  &  W.  after  expiration  of  appro- 
priation, '70, 295 ;  extended  to  cover  appropriation,  (250,000,  '71, 282 ;  extended 
to  cover  appropriation,  $341,000,  '71,  283;  reliable  character  of  contractorB, 
•72,  317.  F.  D.  Van  Wagenen,  for  section  work,  '73,  4:«).  J.  W.  Kittle,  for  sec- 
tion  work,  '74,  i,  305;  extension  of  time  asked  for  and  granted,  '74,  i,  306; 
completed  December  26,  1874,  '75,  i,  454.  Case  &,  Co.^  for  furnishing  stone  for 
lock  work,  '69, 227 ;  new  contract  (from  open  market  bids)  made  with,  '71,  2t)6. 
Wells,  Timberman  db  Co.,  for  stone  for  lower  lock.  '71,  287 ;  '73,  430 ;  for  stone 
for  guard  lock,  '75, 1,  462.  £.  Owen,  for  labor  on  lower  lock,  '69, 236 ;  '71, 284, 
285,288 ;  bad  work  done  by,  '78,  737.  W.  Johnson,  for  labor  on  middle  lock, 
'71,  286, 288 ;  '73,  430.  J.  W.  Kittle,  for  labor  on  Kuard  lock,  '74,  i,  305 ;  exten- 
sion of  time  granted,  '74,  i,  306;  contract  completed  December  20,  1874,  '75,  i, 
454.  J.  Clark,  for  cement,  '69,  236 ;  '71, 287 ;  new  contract  made,  '71,  287.288; 
new  contract  made,  '73,  430.    Saint  Louis  Cement  Company,  for  cement  for 

fnard  look,  '75,  i,  462.  J.  S.  Rearden,  for  lock-gate  timber,  '70,  30O,  306 ;  aban- 
oned  Febmary  5,  1870,  '70,  300.  J.  Carroll,  for  remainder  of  lock-gate  timber, 
'70,  300, 308 ;  contract  completed  March  10, 1870,  '71, 288.  Copeland  &  Co.,  for 
planing  lock-gate  timber,  '70,  300;  completed  November  17, 1870,  '71,  288.  M. 
Sellers,  for  lock-gate  castings,  '70,  299,308;  completed  May  19,  1871,  '71,  887. 
Contract  and  hired  labor,  comparison  of  prices  and  cost,  '75,  i,  460;  '7€^  i,  ^t 
659. 

Abstracts  of  contracts,  '69,  236,420;  '70,  306;  '73,  430;  '75,  i,  462. 
Proposals. 

For  excavation  of  prism  and  construction  of  canal  banks  (for  appropriation  of 
$100,000),  '67,  357. 

1868.  For  labor  and  materials  for  guard  lock,  '68,  399 :  for  labor  and  materials  for 
lower  lock.  '68,  413 ;  for  furnishing  stone  for  lower  lock,  1869,  '69, 233 ;  rejected, 
'69,  227 ;  for  section  work,  '69,  230. 

1870.  For  section  work^  '70,  306;  (open  market)  for  lock  gate  castings,  '70^  307; 
(open  market)  for  timber  for  gates,  '70,  307 ;  (open  market)  for  planing  timber, 
'70,  308. 

1872.  For  section  work,  '73,  422 ;  for  stone  for  middle  lock,  '73,  425 ;  for  labor  sod 
material  for  completing  lower  lock,  '73,  427 ;  for  labor  and  material  for  com- 
pleting middle  lock,  '73,  428 ;  for  current  for  lower  and  middle  looks,  'T3,  430. 
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Contracts— Continned. 
Pboposals 
1873.  For  labor  on  guard  look,  section  work,  and  channel  excavation,  '74,  i.  310. 
1674.  For  stone  for  guard  look,  '75, 1,  461;  for  cement  for  guard  look,  '75,  i,  461. 
EBgl«eer», 
Chief  of  Enginekbs. 
Eeporte,  '66,  i,  4,  U.41,  ill,  33,  37;  '67,  35;  '68,  52,  385;  '69,  44;  '70,  59;  '71,  55; 
'72.  51,  319;  '73,  52;  '74,  i,  59;  '75, 1,  64;  '76,  i,  83;  '77,  8-1;  '78,  101;  '79, 133. 
Older  of^  assigning  Lientenant-Colonol  Wilson  r^Thirty-fifbh  Infantry)  to  charge, 
'67,  273.    Lietter  concerning  settlement  of  lana  damages,  '68,  395. 

fiOASD  OF  £N6IN££BS. 

The  work  previous  to  1866  in  charge  of  a  Board  of  Engineers,  '66, 1,  4. 

1867.  Boara  constituted  to  consider  and  report  on  plan  for  Improvement  of  Missis- 
sippi River  at  Des  Moines  Rapids,  without  restrictions,  '67,  310.  Board  adopt 
ftnd  recommend  modifications  of  project  presented  by  Lieut.  Col.  J.  H.  Wilson 
(see  Project) :  recommendation  approved  by  Chief  of  Engineers,  '67,  36, 265, 307, 
;^,  352. 

(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  Major  Warren,  W.  M.  Roberts,  U.  S. 
C.  £.,  and  Captain  Hains.) 

1871.  Board  convened  to  report  on  present  condition  of  improvement,  progress 
made,  work  remaining  to  oe  done,  and  the  causes  of  difference,  if  any.  in  esti- 

is  carried  on 
increased  esti- 

(Colonel  Macomb,  J.  H.  Wilson,  U.  S.  C.  £.,  and  Captain  Bumham.) 
EsGiNEEBs  m  Charge. 
Capt  .1.  H.  Wilson,  1866-71,  '66,  ii,  41 ;  '67,  273.    Reports,  '67,  264,  275 ;  '68, 

^Sb'  '69  212*  '70  293*  '71.  263 
CoL  J.  N.  Maoomb,  1871-^7,  '71,  56.    Reports,  '71,  258;  '72,  282,  325;  '73,  416; 

'74,  i,  303^75,  i,  454;  '76,  i,  657 ;  '77.  536.— Joint  report  of  Colonel  Macomb 

and  J.  H.  Wilson,  U.  8.  C.  E.,  '72,  325. 
Capt.  A.  Stickney,  1878  to ,  '78,  101.    Reports  on  maintenance  and  operations, 

'78»  733;  '79,1151. 
Assistants. 

D.  C.  Jennd.  Report  on  location  and  cost,  '67,  282.  U.  S.  C.  E.  in  local  charge. 
Report,  '68^  396. 

a  A.  Ulffere,  '67,  275;  '69,  226;  '70,  298.    Report  on  geology  of  rapids.  '67.  305. 

E.  T.  Hof&nan,  '67,  275. 

Capt.  L.  C.  Overman.    Reports,  '68,  391 ;  '69,  219. 

A.  Note, '70,  298. 

0.aWilley,'70,  298;  '72,  319;  '73,  421. 

Second  lieut.  J.  E.  Griffith, '69,  228;  '70,  299;  '71,  288;  '72,  319;  '73,  421. 

Hr.  Bayless,  '72,  319. 

Hr.  MiddIeton,'72,  319. 

£.BeDnet,'68,394. 

A.  H.  Blaiadell,  '71,  284 :  '72,  317 ;  '73,  421. 

J.  H.  Striedinger,  '68,  394. 

Capt.  A.  Stickney  assigned  to  local  charge  October  21, 1872, '73,  416.    Reports, 

•73,  416;  '74,  i,  304;  '75,  1,455;  '76,  i,658;  '77,  537. 
E.H.Worrall,'68,  394;  '69,  224;  '71,  284;  '72,  319;  '73,  421, 
0.  U  Wetmore,  '68,  394 ;  '69,  224. 
A.G.Keefer,'68,  394;  '69,  226. 
W.Hormuth,  '68,  394;  '69,  225;  '70,  298. 
L P. Frizell,  '69,  226;  '70,  299. 

Capt.  A.  H.  Bumham  in  local  charge,  '71,  266,  282;  '72,  315;  '73,  423. 
^  Capt.  A.  Stickney,  '73,  416. 

Bitimates. 

Oforiffinal  project  for  improving  natural  channel  200  feet  wide  and  4  feet  deep, 
t2,6e2,797,  '67,  280, 324, 325,  ;J50 ;  for  increased  width  and  depth,  '67,  325, 3^. 
Of  plans  discussed  by  Board  of  Engineers  for  improving  natural  channel  of  river 
by  rock  excavation  200  feet  wide  5  feet  deep,  93,504,182,  '67,  325,  350.  Of 
"dams  entirely  across  river  with  locks,  &c.,"  $2^460,091, '67,  327,350.  Of  G. 
^munds,  plan '' being  a  dam  from  island  to  Illinois  shore,  ^c,"  |1,926,720, 
'67,  332,  350.  Of  *'  an  excavated  shore  channel  on  Iowa  side  (with  cxterios- 
onbankment),"  200  feet  wide  and  5  feet  deep,  |3, 317, 874 ;  for  other  widths  and 
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Estimates — Continued. 

depths^  '67,  334, 350.  ''  Of  canal  on  Illinois  side ''  similar  to  dimensions  of  plan 
recommended  by  Board  of  Engineers,  $3,271,430,  '67,  343, 350.  Of  Lieutenant- 
Colonel  Wilson's  plans,  for  canal  300  feet  wide  and  6  feet  deep,  with  channel  on 
Montrose  Chain,  200  feet  by  6  feet,  $3,390,000, '67,  285,  :«H;  for  canal  300  feet 
wide  in  embankment,  200  feet  in  excavation,  Montrose  Channel  6  feet  deep, 
$3,110,000,  "67,  285, 338 ;  for  canal  300  feet  wide  5  feet  deep,  Montrose  Clianm*! 
5  feet  deep,  $;i,990,000,  '67,  286,  :«9 ;  for  canal  300  feet  wide  in  embankment,  200 
feet  in  excavation,  Montrose  Channel  5  feet  deep,  $2,710,000,  '67,  286, 339.  Of 
plan  adfVpted  and  recommended  by  Board  of  Engineers  July  20,  1867,  and  ap- 
proved by  the  Secretary  of  War '(see  Projects),  $2,500,000,  '67,  339.  Cost  of 
maintenance,  $15,200  per  year,  '67,  284.  Of  cost  of  completion,  December  9, 
1870,  $1,326,134,  '71,  283;  August  1,  1871,  $1,000,000, '71,  288;  as  reviaod  by 
Board  of  Engineers  December  2, 1871,  $1,734,659, '72,  32.5.  Canal  excavation 
exceeds  original  estimates  27,421  cubic  yards;  reason  for,  '71,  266;  '72,  324; 
cause  of  increased  estimates,  '72,  51,324,326;  '76,  1,  658.  Report  of  Boartl  of 
Engineers  December  2,  1871,  on  work  done  and  remaining  to  be  done,  with  esti- 
mates for,  '72,  320.  Of  cost  of  entire  completion,  June  :«),  1872,  $1,723,481,  '72, 
318.  Estimates  increased  by  25,200  cubic  yards  of  rock  on  Montrose  Chain,  and 
not  previously  recognized,  '76,  i,658. 

1878.  Estimated  cost  of  oi>eration  and  maintenance  of  canal  free  from  tolls,  $40,000, 
•78,  738, 747. 

1879.  For  boom  at  head  of  gnard  lock,  $6,000;  for  increasing  height  of  guard  lock 
walls,  $16,000,  '79,  1155.  For  completion  and  operation  of  caniEil,  $129,065,  '79, 
1157. 

Financial  Statements. 

'68,  387;  '69,  313;  '70,  301;  '71,  259,262;  '72,  282;  '73,  416;  '74,  i,  59;  '75.  i. 
465;  '76,  i,  658;  '77,  537;  '78,  101,747;  '79,  133,1157. 

fjeffislation. 

Lawn  of  Iowa  inadequate  for  condemnation  of  private  lands  for  public  use ;  passage 

'        of  special  law  for ;  lack  of  authority  in  bill  making  appropriations  to  pay  for 

land  damages,  '68,  396 ;  action  of  commissioners  in  settlement  of  land  damages, 

'69,  228.    Act  of  Congress  providing  that  no  tolls  shall  ever  be  collected  on 

canal. '78,  738. 

Operations. 

1870-71.  Progress  on  section  work,  '71,  266,282;  progress  on  look  work,  '71,  2C7. 
284.    Difficulty  from  leaks  under  banks  and  into  lock  pits. '71,  283. 

1871-72.  Progress  on  section  and  lock  work,  '72,  315,  316.  Operations  suspended 
from  July  21.  1871,  for  lack  of  funds,  '72,  317;  review  of  past  operations  and 
work  remaining  to  be  done,  '72,  321,  32:^. 

1872-73.  Operations  resumed  September  5, 1872,  '72,  417.  Progress  on  section  work, 
'73,  418 ;  near  completion  of  lower  and  middle  lock,  '73^  41U.  Ii^ury  t.o  embank- 
ment during  the  winter,  *73,  417.  Section  work  suspended  from  November  9, 
1872,  '73,  417.    Injury  to  lock  timber  from  exposure,  '73,  420. 

1873-74.  Completion  of  masonry  at  lower  and  middle  lock,  *74, 1,  303 ;  completion 
of  section  work  in  lock  section,  '74,  i,  303,  304.  The  United  States  assumes  the 
nncertain  element  of  cost  in  construction  of  coffer-dams,  '74,  i,  303,  306. 

1874-75.  Progress  of  section  and  lock  work,  '75,  i,  456.  Rock  excavation  at  entrance 
to  canal  completed,  '75,  i,  454, 457.  Construction  of  catch  pools  at  creek  mouths, 
'75,  i,  455;  '76,  i,  657.  Difficulty  from  leaks  u  :der  canal  embankment-s,  '75,  i, 
454.    Comparison  of  cost  of  work  by  hired  labor  and  contract,  '75,  i,  460. 

1875-76.  Removal  of  detached  patches  of  rock  by  chisel-boats,  '76,  i,  65/,  601.  Pro- 
gress on  section  and  lock  work,  '76^  1,  657,  659,  661.  Removal  of  rock  (torn 
channel  through  Montrose  Chain,  '76,  i,  660.  Construction  of  engine-houses  and 
machinery  for  operation  of  locks,  '76,  i,  664.  Cost  of  work  by  hired  labor,  '76^ 
i,  662.     Disastrous  effect  of  floods,  '76^  i,  657,  659. 

1876-77.  Completion  of  locks  and  canal  prism,  '77,  536, 538.  Progress  on  lock-gates 
and  machinery,  '77,  539.    Results  obtained  by  hired  labor,  '77,  537. 

1877-78.  Completion  and  opening  of  canal  August  22, 1877 ;  partial  failure  of  miter 
si 
II 

nel,  and  from  channel  in  front  of  city  of  Montrose ;  also  sediment  from  prism  of 
canal ;  completion  of  lock-gates  and  machinery,  '79,  133, 1151. 
iPliTsical  Cliaracteristics. 

Of  Upper  Mississippi  River  aud  Des  Moines  Rapids,  '67,  275,  277,  305,  312.  Raofce 
of  water  snrface,  '67,  278,  318,  322.  Sediment,  amount  of,  '67,  321.  Volameof 
discharge,  *67,  321.    Relation  between  rise  on  rapids  and  rise  on  baro,  '67,  3S2. 
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Of  improvemeat  previous  to  1867,  *'Tdioovin^  obstruotiODs"  on  rapids,  '66,  iii,  36; 
by  widening;,  deepening,  and  straightening  channel,  by  removal  of  rook  from 
river  bed,  '67,  264,  324,  325,  335  (see  Projeets),  Rejected  by  Captain  Wilson  as 
requiring  too  long  to  complete,  too  expensive,  and  inadequate,  '67,  264,  280. 

Of  Lieut.  Col.  J.  H.  Wilson,  subsequently  modified  and  recommended  by  Board  ol' 
Engineers  (see  Projects). 

PJaus  examined  by  Boa  id  as  follows:  '67,  324:  '^for  improving  natural  channel  of 
river  by  excavating  the  rock,"  '67,  324, 350 ;  rejected  as  costly  and  inadequate, 
'67,  3i{5,  335.  *'For  dams  entirely  across  river,  with  locks  for  steamboats  and 
chutes  for  rafts,  creating  slack-water  navigation,"  '67,  326,  350 ;  rejected  aH 
destroyin(^  present  navigation  during  average  and  hifi;h-water.  '67,  328. 

Of  6.  Edmunds,  jr.,  '<  being  a  dam  from  island  at  upper  chain  to  lUinois  shore,  with 
wall  &om  west  end  of  dam,  and  running  partulel  with  Iowa  shore,  &c.,"  '67, 
329, 330 ;  rejected  as  experimental  and  inadequate,  '67, 3:^.  For  ''an  excavated 
shore  channel  on  Iowa  side,  with  an  exterior  (river)  embankment,"  '67,  333, 350; 
compared  with  plan  recommended  by  Board  of  Engineers,  '67,  343;  rejected  on 
account  of  cost,  '67,  ^^o,  For  a  similar  improvement  on  Illiuois  side,  '67,  333. 
For  "  a  canal  improvement  on  Illinois  side"  (similar  in  construction  to  canal  rec- 
ommended on  Iowa  side),  '67,  342,  350;  compared  with  plan  recommended  by 
Board  of  Engineers,  '67,  345;  would  require  dam  across  river  at  head  of  canal, 
or  else  excavation  of  rock  from  bed  of  river,  '67,  342,  348 ;  rejected  on  account 
of  the  dam  destroying  navigation  of  river  during  average  and  high  water,  and 
increased  cost  from  excavaiion  of  rock  in  bed  of  river,  '67,  342, 348.  For  '*  Liv- 
ermore's  improved  chutes,"  '67,  348 ;  rejected  as  experimental,  '67,  349.  For 
''  Bninot  improved  float-gate  for  sluices  in  dams; "  not  a  proper  plan  of  improve- 
ment, but  board  deem  it  of  sufficient  value  to  call  attention  of  department  to  it, 
•67,  349. 

Projects. 

Lieutenant  Lee,  1837,  for  Improving  natural  channel  of  river  by  excavation  of  rock 
to  a  depth  of  4' feet  below  low- water  of  1864,  and  for  a  width  of  200  feet ;  plan 
partially  carried  out  by  the  removal  of  about  25,000  cubic  yards  of  rock,  costing 
$350,000,  '66,  iii,  36;  '67,  264,  273,  :«4,  335.  Considered  by  Colonel  Wilson  as 
requiring  t-oo  much  time  for  completion,  too  expensive,  and  inadequate,  '67, 
264,  280.  324,  335. 

Uent  CoL  J.  H.  Wilson  (Thirty-fifth  Infantry),  1867,  for  a  lateral  canal  300  feet  wide, 
6  feet  deep  on  Iowa  side,  and  running  from  Keokuk  to  Nashville  (7.6  mile h), 
with  two  lifts  and  one  guard  lock ;  embankments  20  feet  wide  at  top,  earned  4 
feet  above  high- water,  and  protected  inside  and  out  with  riprap,  the  canal  con- 
necting with  a  through  out  along  natural  channel  of  upper  chain,  the  through 
cut  to  be  200  feet  wide  and  5  feet  or  6  feet  deep,  '67,  36,  264,  281,  282.  335. 
Modified  by  Board  of  Engineers  May  13,  1867,  viz,  embatikment  to  be  recuccd 
to  10  feet  wide  at  top,  to  be  carried  2  feet  above  high- water,  canal  to  be  reduced 
in  excavation  to  a  width  of  250  feet,  the  riprap  on  canal  side  of  the  embank- 
ment to  be  carried  to  a  height  of  12  feet  above  canal  bottom,  the  canal  to  have 
a  minimum  depth  of  5  feet  and  a  maximum  of  8  feet,  lock  chambers  to  remain 
as  fixed  by  Lieutenant-Colonel  Wilson  (350  feet  by  80  feet),  reverse  gates  at 
outlet  unnecessary ;  the  through  cut  along  natural  channel  of  upper  chain  to  be 
further  investigated  by  engineer  in  charge^  details  not  fixed  on  may  be  left  to 
be  arranged  by  engineer  in  charge  and  subject  to  approval  of  department,  '67, 
36,  265,  S)7,  350.    Approved  by  Secretary  of  War,  concurred  in  by  Chief  of  En- 
gineers, '67,  36,  265.    Pier  at  lower  lock  changed  from  300  feet  to  150  feet  in 
lenffth^  '71,  267. 
(Colonel  Mlacomb,  Lieutenant-Colonel  WUson,  Major  Warren,  W.  M.  Roberts,  U.  S. 
C.  £.,  and  Captain  Hains.) 
Surveys. 
Surveys  previously  made  by  Lee  and  Warren  of  little  use  in  later  examination, 
'67,  275.    Surveys,  comparison  of,  '67,  316.    Surveys  to  determine  land  dam- 
ages, '68,  395.     surveys  and  test  levels,  to  determine  accuracy  of  previous,  '72, 
317.    Surveys  in  1876  develop  25,200  cubic  yards  of  rock  not  previously  esti- 
mated, ^70,  iy  658. 
Kaps. 
Of  surveys.  Appendix  i,  '66.    List  of  maps  and  plans  made  to  June  30, 1868,  '68, 

394. 

[L.  Y.  S.] 
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DETROIT  RIVER,  IIEIC it.— Improvement  of. 

(See  also  Bridge  at  Detroit,  Mich.,  across  the  channel  between  Lakes  Huboii 

AND  Erie.) 

A  ppropriatlons. 

1874 125,000,  '74,  i,  41. 

1878 100,000,  '78,  125,  1223. 

1879 50,000,  '79,  169,1650. 

Total  to  1879 $175, 000,  '79,  1650. 

Commerce. 

Large  and  increasing,  '75,  i,  283.    The  commerce  of  the  entire  chain  of  lakes  bene- 

tited  by  this  work,  '75,  i,  284. 
Statistics,  '76,  ii,  547  j  '77,  937;  '78,  1223;  '79,  1650. 
Contracts. 
1876.  Case  &  Jennings,  blasting  and  dredging,  |7.50  per  cnbio  yard,  '77,  735, 736. — 
1878.  C.  F.  Dunbar,  removal  of  solid  rock,  at  $7  per  cubic  yard,  '79,  165.     C.  F. 
Dunbar,  removal  of  bowlders,  at  |5  per  cnbic  yard,  '79,  1651. 
Abstracts  of  bids,  '75,  i,  284;  '77,  937 ;  '79,  1651. 
En§:ineers. 
Majors  Comstock  and  Weitzel  ordered  to  make  estimate  of  cost,  '74, 1,  48;  joint 

report  submitted,  '74,  i,  213,214.    Report,  Major  Comstock,  '75,  i,  2&S. 
Chief  of  Engineers. 
Reports,  '74,  i,  47,48;  '75,  i,  52;  '75,  i,  285,286;  '76,  i,  106,  ii,  543.    Ordera  that 
tne  improvement  shall  be  made  wholly  in  American  waters.  '76,  ii,  546.     Ba- 
port«,  '77,  111;  '78,  125;  '79,  168. 
Engineers  in  Charge. 
Moj.  G.  Weitzel,  1874-'—.    Reports,  '75,  i,  281 ;  '79,  1650.    Conospondence,  '76^ 

ii,  542-547 ;  '77,  935. 
Capt.  A.  Mackenzie,  in  temporary  charge,  1878.    Report,  '78,  1223. 
Assistants. 
Capt.  A.  N.  Lee,  '75,  i,  282.    Reports,  '76,  ii,  545;  '77,  935. 
Mr.  Leavitt,  '77,  936. 
Capt.  A.  Mackenzie.    Report,  '79,  1651. 
Estimates. 
By  Majors  Comstock  and  Weitzel,  1874,  for  blasting  and  dredging  channel  at  Ldme 
Kuns,  if  partly  in  Canadian  waters,  $1,899,990 ;  if  wholly  in  American  WAten^ 
6  per  cent,  additional;  at  month  of  river,  $105,558,  and  10  per  cent,  for  contia- 
gencies,  '74,  i,  214. 
By  Major  Comstock,  for  proposed  improvements  at  Maiden  and  mouth  of  Detioit 

River,  $100,000,  '75,  i,  283, 284. 
By  M%jor  Weitzel,  1875,  for  improvement  at  Lime  Kilns  Crossing  for  18-foot  cban- 
nel,  wholly  in  American  waters,  $500,000;  if  partly  in  Canadian  waters,  $262,000 ; 
for  deepening  shoal  at  month  of  river,  $300,000 ;  for  a  20-foot  channel  additional, 
$900,000  to  $1,000,000,  '76,  ii,  544.  Details,  '76,  ii,  545.  For  completion  of  the 
work,  channel  300  feet  wide  by  20  feet  deep,  $200,000,  '77,  936.  Revised  in  .1879 
to  $250,000  to  complete  the  work,  '79,  165, 168. 
Financial  Statements. 

'75.  i,  284;  '76,  ii,  547;  '77,  937;  '78,  125,1223;  '79,  168, 165L 
lie^slatlon. 
Resolution  of  Honse  of  Representatives,  directing  estimate  of  cost  to  be  made, 
December,  1873,  '74,  i,  48.    Proposed  uniting  of  United  States  and  Canadian 
Governments  in  this  work,  '75,  i,  52, 286. 
Operations. 
1876-77.  2,632  cnbic  yards  of  rock  removed  by  blasting  and  dredging,  '77,  935,996. 
1877-78.  No  operations  '78, 1223. 

1879.  90,000  square  yards  drilled  and  blasted,  3,262  cnbio  yards  dredged.  '79.  168L 
1652. 
Physical  Characteristics. 

Bed  of  river  composed  of  rock.    Swift  onrrent,  '74,  i,  213, 214. 
Plans. 
By  Majors  Comstock  and  Weitzel,  for  blasting  and  dredging  a  channel  300  feet  wide 
by  20  feet  deep  at  various  places  in  the  riVer  between  lakes  Hnion  And  £rie, 
'74,1,213,214. 
By  Major  Comstock,  for  removing  bowlders  near  Maiden,  dredging,  bnoytng,  aad  a 
light-ship  at  the  mouth  of  Detroit  River,  '75,  i,  283-285. 
Private  and  Corporate  UTork. 
The  Canadian  Government  removed  120  cnbic  yards  of  rock,  at  a  cost  of  $60  per  oabio 
yard,  '77, 936.  '  *^ 
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DETROIT  RITfiR,  IHICH.— Continued. 

Frijects.    (See  Estimates. ) 
By  M^or  Weitzel,  1876.  for  improvement  at  Lime  Kiln's  Crossing,  expending,  by 
contract,  the  avaiiaole  balance  in  blasting  and  dredging  rock  wholly  in  United 
States  waters,  '76,  i,  105,  ii,  546.    In  1878,  for  a  channel  300  feet  by  20  feet,  by 
drilling,  blasting,  and  dredging,  '78,  1223;  '79,  1652. 

11^.  By  the  Canadian  Government  and  by  M%jor  Weitzel,  '75,  i,  281-285. 
1875.  Under  direction  of  M^or  Weitzel,  by  H.  A.  Ulffers,  '79,  1652. 
Maps. 
Showing  condition  of  the  work  June  30, 1877,  '77,  939, 


]>IA]IIONI>  REEF.— (See  East  River.) 


DISMAIi  SUTAIHP  CANAI.,  TA.  AND  N.  €.-Impbovement  of. 

1836 $15,000.    Act  of  July  4,  1836. 

1838 10,000.    Actof  April  20, 1858. 

JnsUtication  of  the  improvement  being  made  by  the  United  States,  '72,  751.  Reve- 
nue from  canal  insignificant,  '72,  751.  Tolls  during  the  war,  '72,  751.  Interest 
of  the  United  States  in  the  canal,  '72,  751. 

Statistics,  '72,  752. 


CaiKF  OF  Engineers. 

Beport,  '72,  74. 
Engineer  £N  Charge. 

Mi^.  W.  P.  CraighiU,  '72,  74.    Report,  '72,  750. 
Assist AUT 
W.  R.  Halton,  »72,  750.    Report,  »72,  750. 
Estimates*    (See  Plans.) 
FtBamelal  Statements* 

'72,  752. 

Physical  Cliaracteristics. 

Dwription  of,  '72,  750, 751 ;  '76,  ii,  392. 


By  W.  R.  Hutton,  to  suppress  two  locks^  leaving  only  one  at  each  end ;  also  for  the 
enlargement  of  the  canal  and  the  lowering  of  the  summit  level;  estimated 
cost,  $480,000,  '72,  751. 

tanreys« 

1872.  Survey  made,  '72,  74,760. 

(See  survey  for  an  interior  water  communication  between  Norfolk,  Va.,  and  the 
Atlantic  Ocean,  '79,  74,714;  '76,  i,  392.) 


OOIiULB  POINT. — (See  Galveston  Bay  ship-channel.) 


D01IAI.080NTIIJLE,I.A.9  TO  THE  RIO  ORANDE  RIVER,  TEX. 

Survey  for  canal. 

C«Binierce« 

importance  of  improvement  and  benefit  to  commerce,  '75,  i,  877, 880-883,894. 
Statistics,  '75,  i,  894. 
Engineers. 
Chief  of  Engineers. 

Keports,  »73,  66;  '75,  i,  79  j  *79,  112. 
Engixefr  in  Oiiarge 

Capt.  C.  W.  Howell,  1873-75,  '73,  66;  »75,  ij  79;  '79,  111.    Report,  '75,  i,  875. 

AS8ISTANT8. 

J.  A.  Hayward.    Report,  '75,  i,  ^83. 

H.  C.  Ripley,  '75,  i,  876.    Report,  '75,  i,  889. 
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D0IVAL.DS01VTII.UE  TO  THE  RIO  GRANDE  BITER-Oontinued. 

« 

Eu§:ineers — Continued. 

J.  C.  Polhemoa.    Report,  '75,  1,  895,897. 

Lieut.  H.  M.  Adams,  '75,  i,  869.    Beport,  '75,  i,  893. 

Estimates. 
By  Captain  Howell,  1875,  for  inland  na violation  horn  Donaldsonyille  to  the  Sio 
Grande:  For  section  1,  channel  from  Donaldsonville  to  TermilUoii  Bay, 
$1,633,705;  for  section  2,  Vermillion  Bay  to  Sabine  Lake,  $1,587,889,  and  jetties 
at  mouth  of  Sabine  River,  $90,828 ;  Sabine  Lake  to  Galveston  Bay,  $1,018,250 ; 
section  3,  Galveston  Bay  to  Brazos  River,  $212,144 ;  section  4,  lock  at  Rio  Grande, 
$28,110 ;  Indianola  to  Madre  Lagoon,  $3,258,288 ;  Madro  Lagoon  to  Rio  Grantle, 
$190,256,  '75,  i,  880-883,896,901;  total,  $8,039,461,  '75,  i,  882. 

Physical  Cliaracteristics. 
General  description,  '75,  i,  876-900.    High  and  low  water  range,  '75,  i,  883. 

Plans. 

,  By  Captain  Howell,  1875,  for  inland  navigation  from  Donatdsonville  to  the  Rio 
Grande,  as  follows :  Section  1,  from  Donaldsonville  to  Vermillion  Bay  by  sliM»k- 
water  via  Bayou  La  Fourche  to  Napoleonville ;  thence  by  a  canal  in  a  direct 
line  to  Lake  Verret ;  thence  to  Flat  Lake ;  from  Flat  Lake  via  the  Little  AtcliA- 
falaya  River  and  Bayou  Teche  to  Franklin ;  thence  to  Cote  Blanche  Bay  and 
via  the  latter  and  Vermillion  Bay  to  Schooner  Bayou ;  estimated  cost,  $1,653, 7  05, 
'75,  i,  879, 8»0, 883, 884.    SecUon  2.  Vernullion  Bay  to  Galveston  Bay  Canal ; 
from  Schooner  Bayou  to  White  Lake ;  thence  via  canal  t-o  Twin  Lake,  Alli^^tor 
Lake,  and  Lake  Callicon ;  thence  via  Bayou  Callicon  to  Grand  la^e ;  Bayou 
Lacassam  to  Lake  Lacassajai ;  Bayou  Mis^re  i  o  Lake  Mis^re ;  thenoe  via  eanal 
to  Will  Lake ;  via  Bayou  Bois  Connu  to  Calcasieu  Lake ;  Kelsor  Bayoa  to  Black 
Lake  (Sabine  Lake) ;  thence  by  small  chain  of  lakes  and  Mud  Bayoa  to  Saat 
Bay  Bayou  (Galveston  Bay) ;  estimated  cost,  $2,696,967,  '75,  i,  88(v4i82, 88&-a96. 
Section  3,  Galveston  Bay  to  Brazos  River  by  increasing  the  existing  3- foot  nav- 
igation to  6  feet  by  cuts  through  reefs  in  West  Galveston  Bay  aiwi  in  Oyater 
Hay ;  thence  through  ridge,  separating  Oyster  Bay  and  Brazos  River,  to  Brama 
River;  estimated  cost.  $212,144,  '75,1,  8»1,898.    Section  4,  Brasos  River  to  Rio 
Grande  by  canal  from  Brazos  River  across  marshy  prairies  and  through  small  fresh- 
water lakes  to  San  Bernard  River ;  thenoe  through  Cedar  Lake ;  thenoe  direct 
to  Cany  Creek ;  thence  via  Cany  Creek  to  Matagorda  Bav,  and  via  1^6  latter  to 
Indianola  Harbor.    From  Indianola  to  the  Rio  Grande  a  6-foot  tide- water  canaJ, 
80  feet  wide  at  the  top,  following  along  the  coast  line,  recommended  aa  the  onlv 
feasible  plan;   estimated  cost,  $3,476,644,  '75,  i,  882.    General  diacofleion   of 
routes:  Section  1,  lock  project  in  Bayou  La  Fourche  impracticable,  '75,  i,  878, 687. 
Dam  and  inclined  plane  impracticable,  '75,  i,  879.    Route  via  Bayoa  Teefaa, 
with  a  cut  to  Bayou  Cypre  Mort,  and  dredging  this  bayoa  to  Vermillioa  Bay, 
estimated  cost,  $1,258,538,  not  recommended,  '75, 1, 880.    Section  4,  cuts  throu^^ 
lagoons  from  Indianola  Harbor  to  Rio  Grande  not  permanent ;  esftimated  oost, 
$1,902,978,  '75,  i,  882. 

Private  and  Corporate  UToriiL. 
A  canal,  excavated  by  the  Brazos  Canal  Company,  conneotiug  West  Galveston  Bay 
with  the  Brazos  River,  '75,  i,  898.    A  channel  excavate  by  the  State  fkom 
Espiritu  Santo  Bay  to  San  Antonio  Bay  and  thence  to  Mesqnite  Bay,  '75,  i,  896L 
Pa^s  dredged  between  Aransas  and  Corpus  Christi  Bays,  '75,  i,  ^. 

SurirevSa 
1872.  By  Captain  Howell,  '73,  66:  '75,  i,  79,876,883,889,890,893,895,897. 
1879.  By  Captain  Howell,  '79,  112. 


DRAKE'S  BAT9   CAIi.—EXAMINATION  OF. 

(See  also  Pacific  Coast,  Harbor  of  Refuob.) 

En§:ineers. 

CniEF  of  Engineers. 

Report,  '77,  123. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  August  6, 1876,  to  examine  certain  harbors  on  the  Paciile 
Coast,  with  a  view  to  establishing  a  harbor  of  refuge.    The  board  consider 
that  when  the  commerce  increases  it  may  be  necessary  to  build  a  harbor  here, 
but  not  at  present,  '77,  1051. 
Estimates* 

By  Board  of  Engineers  for  breakwater,  $6,785,800,  '77,  1058. 
Plans. 
By  Board  of  Engineers  for  a  breakwater  one  mile  long,  '77,  1068. 


RIVERS   AND  QARBORS.  1^ 

OrBUqUfi  HABBOB,  lOlTA,  Mi8siBil#pl  JBtver.-^LMPROvsMENT  of. 

« 

(Sec  Mississippi  River  between  Falls  of  St.  Antuony  and  Cairo.) 

Appropriations. 

Ib44 |7,500.    Act  of  June  15,  1844. 

1845 7,000.    Act  of  March  3,  1845. 

1852 15,000.    Act  of  August  30,  1852. 

1876 15,000,  '76,  i,  143;  '77,  84,  525;  '79,  1141. 

1878 10,000, '78^98,  717;  '79,1141. 

187y 4,000,  '79,  132,  1141. 

Total  to  1879 $58, 500. 

C^Huaerce* 

Importauoe  of  improvement,  '76,  i,  696. 
Statistics,  '78^  717;  '79,  1141. 
Contracts. 
18n.  a.  WUUamai  for  dredging,  '78^  717.— 1878.  A.  MoArthnr,  for  dredging,  *79, 

1141. 
Abstracts  of  proposals,  for  dredging,  '78,  718;  '79,  1141. 

Engiaecrs* 

Chief  of  Engineers. 

Reports,  '76,  i,  84 ;  '77,  84 ;  '78,  97 ;  '79,  132. 
Board  of  Engineers. 
1879.  Consideration  of  yarious  plans  for  improyement ;  recommend  constmction 
of  two  low  spur  dikes  on  Dunfeith  shore  as  soon  as  the  present  dredged  channel 
shows  signs  of  filling  up,  at  estimated  cost  of  |12,668,  '79,  1143. 
(Majors  Comstock,  Houston,  and  Farquhar.) 

£:«GUIKBRS  IN   ChABOB. 

Col.  J.  N.  Macomh.    Reports,  '76,  i,  695 ;  '77,  525. 
Maj.  F.  U.  Farquhar,  '78,  717.    Reports^  '78,  717 ;  '79,  1140. 
Assistants. 
C.  W.  Durham.    Report, '76»  i,  606.  • 
M.  Meigs.     Beport,  '77,  535. 

Efdmates. 

Improving  harbor  by  opening  out  from  New  Barney  cut  to  Waple  oot,  and  eon- 
stmction  of  dams,  d&o.,  132,120,  '76,  i,  695,  698.  Modified  by  temporary  im- 
provement of  bar  by  dmlging,  915,000 ;  constmction  of  training  wall,  |25,300, 
'77,  84,  526,  535. 

Of  Board  of  Engineers,  1879,  for  two  spur  dikes  to  improve  riyerat  liar,  $12,668, 
'79, 1143. 
Finaacial  Statemento. 

•77.  84,  .S25  ;  '78^  9tt,  717 ;  '79,  132, 1141. 
Operations. 

1877-^8.  39,261  cubic  yards  sand  removed  from  bar  XSK  front  of  steamboat  landing, 

'78,  97,  717  ;  '79,  132,  1141. 
187U-'79.  37,042  cubic  yards  sand  dredged  from  bar  in  front  of  steamboat  landing, 
'79.  1140 ;  results  obtained,  '79,  1140,  1143. 
Physical  Cliaracteristies. 

Formation  of  bar,  cause  of,  '76,  i,  696. 
Plaas. 

Of  citisens  of  Dabuqne,  1879,  for  improvement  of  bar,  '79.  1142. 
Projects. 
For  improyement  of  harbor.  1876,  by  artificial  cut,  from  head  of  New  Barney  cat  to 
mouth  of  Waple  out,  150  feet  wide  at  bottom ;  also  three  riprap  dams,  with 
bmsli  foondations,  located  across  head  of  Seventh  street  slough,  across  New 
Barney  cut,  and  across  Third  street  opening,  '76,  i,  695,  697.    Modified  by  tem- 
porary improvement  of  bar,  by  dredging  to  extent  of  present  appropriation 
($15,000),  and  subsequently  the  permanent  improvement  by  training  wall,  about 
1,000  feet  in  length,  from- upper  end  of  New  Barney  cut  to  railroad  bridge,  '77^ 
84,  525,  5:«>. 
Of  Board  of  Engineers,  1879,  for  improvement  of  bar  in  front  of  landing  by  con- 
tracting water-way,  by  two  low  spur  dikes  on  Dunleith  shore,  work  to  be  com- 
^nienced  as  soon  as  present  dredged  channel  shows  signs  of  filling  up,  '79,  1143. 
Sarveys. 
lim-*m,  '69,  48. 188;  '70, 288;  '76,  i,  696. 
Besults  of  previous.  '79,  1142. 

[Lu  Y.  S.1 
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DUCK  CBfiEKy  DE£i.— EzAiOKATioK  of. 

Conmerce. 

Excellent  harbor  of  refuge  at  Duck  Creek,  '79,  471,  473. 
Statistics,  '79,  474. 
Engineers. 
Chief  of  Engineebs. 

Reports,  '78,  63 ;  '79,  76. 
Engineer  in  Charge. 
Col.  J.  N.  Macomb,  '78,  63;  '79,  66,  74.    Report,  '79,  470. 

W.  S.  Edwards,  '79,  470.    Report,  '79,  472. 
Estimates.    (See  Projects.) 
Physical  Characteristics. 

Description  of,  '79,  472,  473. 
List  of  shoals,  '79,  472,  473. 

Plans. 

Discussion  of  plans,  for  catting  canals  to  shorten  distances  and  avoid  sharp  ouryesy 
by  Colonel  Macomb;  not  recommended ;  considered  too  costly^  '79,  471-474. 
Projects. 
Of  Colonel  Macomb,  1879,  for  widening  old  '^  cut  off''  and  remoying  shoaJs ;  esti- 
mated cost,  $12,000,  '79,  471,  472,  473. 

Sunreys. 

1878.  Examination  ordered  and  in  progress,  '78,  63. 

1879.  Examination  completed  by  W.  8.  Edwards,  '79,  75,  472. 


DUCK  RITER,  TElflf.— Survey  ordered  by  act  of  March  3, 1879,  »79,  142. 


^m 


DUIiUTH  HARBOR,  milVN.— Improyxment  of. 

(See  also  Superior  Bat.) 
Appropriations. 

1871 feO.OOO  00,  '71,  30. 

1872 50,000  00,  '72,29. 

1873  (allotted  from  $100,000  for  Du- 

luth  and  Bay  of  Superior) 36, 049  20,  '71. 838 ;  '73,  131. 

1874 10,000  00,  '74,  i,  132. 

1875 35,000  00, '75, 1,40. 

1876 15,000  00,  '76,1,93. 

1878 30,000  00, '78,  HI,  1127. 

1879 25,000  00,  '79,  150. 

Total 1261,049  20. 

Abstract  of  appropriations  made,  '77,  838;  '78,  1127. 
Commerce. 

Interests  of  commerce  set  forth  in  detail  in  S.  Doc.  68,  41st  Cong.,  2d  Sees. 

Statistics,  '72,  108;  '73, 133;  '75,  i,  182;  '76,  ii,  318;  '77,  S7,  838;  '78»  1198; 
'79,  146a 
Contracts. 

Manger  &  Gray,  June  24,  1871,  10  cribs  50  feet  by  30  feet,  '71,  107.  Manger  & 
Gray,  June  23,  1873,  for  repairing  piers  at  the  DuJuth  Canal,  '73,  131.  Pardee 
&  Dodge,  May  27,  1875,  for  dredging,  at  15  cents,  '75,  i,  181.  WUliams  A  Up- 
ham,  dredgring,  at  14|  cents  per  cubic  yard,  '77, 837.  Williams  &.  Upham,  dredg- 
ing, at  12  cents  per  cubic  yard,  '79,  1465. 

Abstracts  of  proposals,  '73,  134;  '77,  838;  '79,  1467. 

Chief  of  Enoinxers. 

Reports,  '70.  38;  '71,  30;  '72,  29;  '73,  29,  137;  '74,  i,  35;  '75,  i,  39;  '76^  i,  93; 

'77,  97 ;  '78.  Ill ;  '79,  149.    Beoort  to  Secretary  of  War  on  the  canal  and  dike 

and  their  effect  on  the  harbor  of  Superior,  Wis.,  '72,  150.    Directs  the  order  of 

expenditure  of  the  $100,000  appropriated  for  the  works  in  this  vicinity,  '73,  ISO. 

Board  of  Engineers. 

Convened  at  Milwaukee,  Wis.,  1870.     Recommended  the  third  plan,  that  for 

dredging.    Reports^  '70,  125;  '79,  1472. 
(Colonel  Macomb,  Lieutenant-Colonel  Raynolds,  Majors  Wheeler,  Weit«el,  and 
McFarland.) 
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BIJ1.1JTH  MAUBOVU  MIlfH.' 


BBglBecrs— Continaed. 
Board  of  Ekginkebs — Contmned. 
Convened  at  ChioagOj  111.,  1873.    Becommended  a  certain  order  of  expenditure 

of  f  100,000  appropriated  for  the  works  in  this  vicinity.    Beport,  '73,  129. 
(Colonel  Macomb,  Lieutenant-Colonel  Tower,  Minors  Weits&el,  Houston,  and  Far- 
qohar.) 

£5GIN£EKS  IX  ChABOE. 

Maj.  J.  B.  Wheeler,  1870.    Beport,  '70,  110. 

Miy.  D.  C.  Houston,  1871-73.    Beports,  '71,  107:  '72,  105:  '73,  135. 

Maj.  F.  U.  Farquhar,  1873-78.    Beports,  '73,  128;  '74,  i,  131 ;  '75,  i,  181 ;  '76,  ii, 

317 ;  '77,  837 ;  '78,  1127. 
Capt.  Charles  J.  Allen,  1878.    Beport,  '79, 1465. 
Assistants. 
Capt.  J.  W.  Cuyler,  1870.    Beport,  '70,  111. 
Capt.  A.  M.  Miller,  1871.    Beport,  '72,  105. 
Mr.  Thomas  Shiels,  overseer,  1878,  '79,  1466. 
Jos.  P.  FrizeU,  historical  sketch,  '79,  1470. 

EidBiates. 

Detailed,  of  Capt.  J.  W.  Cuyler,  for  improvement,  3  plans,  '70,  113. 

BtMi^.  D.  C.  Houston,  for  increasing  the  Btrenn^th  of  the  breakwater,  $367,000,  '73, 135. 

By  M^'or  Farquhar,  1874,  for  dredging  1,078,957  cubic  yards,  at  25  cents,  $269,739, 

'74,  i,  132 ;  '76,  ii,  318 ;  '77,  ^    For  rebuUding  dike,  $87,199,  '74,  i,  133.    Be 

pairs  of  piers,  1875,  $6,305,  '75,  i,  182 ;  '76i  U,  318. 
BxpeBditnres*    (See  Financial  Statements.) 
Awtracts  of  expenditures  made  to  1879 : 

Breakwater $110,000  00  > 

Repairs  of  piers,  etc 41,469  09  V 77,  838;  '78,1127;  '79,1467. 

Dredging  inside  harbor 77,315  17) 


Total $228,784  26 

FinaBclal  Statements. 

'72,  29;  '73,  132;  '74,  i,  36;  '75,  i,  40,  182;  '76,  i,  93,  U,  318:  '77,  838;  '7$,  111, 
1127 ;  '79,  1466. 
Leiislatlon. 

Resolutions  of  legislature  of  Minnesota  and  report  of  its  select  committee  on  neces- 
sity for  improYement  of  the  harbor.  S.  Doc.  58,  41st  Cong.,  2d  Sess.    Iigunction 
by  United  States  against  Duluth  Cfanal,  '72,  106. 
OMratiens. 

Historical  sketch  of,  '79,  1470. 

1»71>72.  10  cribs  (50  feet  by  30  feet)  in  extension  of  breakwater  already  built  (400 
feet)  by  Northern  Pacific  Bailroad  Companv,  '71,  107.  Extension  400  feet, 
making  total  length  950  feet,  '72, 105.  Breakwater  extensively  repaired,  '72, 
105. 

1872-^73.  5  cribs  (50  feet  by  30  feci)  were  placed  iu  extension  of  the  breakwater,  '73, 
29,  makine  it  1.200  feet  long,  '79,  1473.  Bepairs  to  breakwater,  '73,  131.  A 
storm  in  Novemoer,  1872,  destroyed  650  feet  of  the  south  pier,  '73,  131.  Exten- 
sions stated  at  750  feet  and  repairs  due  to  storm  at  143  feet,  '74,  i,  131.  Break- 
water jpractically  abandoned,  '79,  1474. 

1873-^4.  Piers  on  each  side  of  canal  were  rebuilt,  revetments  of  same  repaired, 
opening  made  through  dike,  and  dredging  in  the  inner  harbor,  costing,  in  all, 
$^049.20,  '74,  i,  132.    (Special  survey  of  canal.    Beport,  '73,  145.) 

1^4-75.  45,171j^  cubic  yards  dredged  from  harbor  and  repairs  made  on  piers,  '75,  i, 
181.    Condition  of  breakwater,  S.  Doc.  29,  43d  Cong.,  1st  Sess. 

1875-76.  169,544^  cubic  yanls  dredged,  '76,  ii,  317.  40  acres  now  being  dredged; 
dike  almost  disappeared,  urgent  repairs  needed,  '75,  i,  182. 

187(h77.  310|  cords  oi  stone  pltkcldd  alone  face  of  north  pier.  '77,  97,  837. 

1877-78.  Dredging  through  bar  on  north  side  of  dike  and  in  the  inside  harbor ; 
H3,150  cubic  yards  removed,  '78,  111,  1127. 

1(^8-79.  158,179  cubic  yards  dredged  ftom  inside  harbor;  250  linear  feet  of  crib- 
work  renewed  on  north  face  of  canal,  '79,  149.    Condition  of  work,  '79,  1466. 
Total  dredging  in  Duluth  Harbor  to  June  30, 1879, 457,000  cubic  yards,  '79, 1474. 
Physical  Cliaraeteristics. 

'70,  111;  '72,  150;  '79,  1466,  1471. 
PUlM. 

By  Capt.  J.  W.  Cuyler,  breakwater  2.622  feet  Ions,  to  cost  (387^253 ;  canal,  piers, 
and  inner  harbor,  to  cost  $270,014 ;  dredging  for  12  feet  an  mterior  harbor,  to 
C08ttl32,241.    The  latter  adopted  by  Board  of  Engineers, '70, 38, 125;  '79, 1472. 
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DVJLUTH  IIABBOB,  MIBTIV.— Contmaed. 

Plans — Cootinued. 

By  Maj.  D.  C.  Houston,  to  add  2,600  feet  to  breakwater  built  (400  feet)  by  Northom 
Paciiic  Railroad  Company,  '71,  107. 

By  Maj.  D.  C.  Houston,  for  increasing  the  strength  of  the  breakwater,  '73,  135. 
Private  and  Corporate  Work. 

By  city  of  Dulutb,  1870,  the  cutting  of  a  canal  through  Minnesota  Point  to  connect 
the  lake  with  the  bay,  and  a  dike,  '71,  107 ;  '79,  1473.  Canal  enlarged  to  ^50 
feet  wide,  '72,  105.  Discussion  of  the  canal  and  dike  work,  and  the  effect  on 
the  harbor  at  entry  of  Superior  Bay,  '72,  106;  '79,  1473.  Report  of  the  Chief 
of  Engineers,  giving  a  history  of  the  injunction  and  proceedings  in  regard  to 
this  dike,  '72,  150,  159.  More  fully  stated  in  S.  Doc.  60,  42d  Cong.,  2d  Sees. 
R6sum^  of  same,  '79,  1473.  Report  of  special  survey  by  Major  Houston  and  Mr. 
W.  H.  Newton,  '73,  146.  L.  S.  and  M.  R.  R.  Co.  placed  200  cords  of  stone  on 
side  of  north  pier,  '76,  ii,  318.  400  feet  of  breakwater  built  by  the  Northetn 
Pacific  Railroad  Company,  '71,  107.  Northern  Pacific  Railroad  built  extensive 
wharves  and  slips,  '72,  108. 
Projects. 

By  Capt.  J.  W.  Cuyler,  dredging  an  interior  harbor :  adopted  by  Board  of  Engineeny 
'70,  38,  125. 

By  Maj.  D.  C.  Houston,  to  add  2,600  feet  to  breakwater  bnilt  (400  feet)  by  Northfini 
Pacific  Railroad  Company,  '71,  107. 

St-ated  by  Captain  Allen  as  providing  for  16  feet  depth  in  harbor  at  low-water,  and 
repairs  and  niaint«nance  of  the  piers.    Constant  dredging  required  to  amount 
of  $50,000  per  annum,  '79,  1466. 
Surveys. 

Under  Maj.  J.  B.  Wheeler,  by  Capt.  J.  W.  Cuyler,  '69,  29;  '70,  38,  111 ;  '79,  1472. 
Special  survey  by  M%|.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  '73,  145.  (See 
Superior  Bay.) 

[8.  O.  L.  P.] 


DUNKIRK  HABBOB9  9.  T.—IMPROYSMKNT  ov. 

Appropriations. 

181^7  $3. 000  00, '66.  IH,  31. 

1828 6,000  00, '66,  iii,  31. 

1829 9,812  75,  '66,  iii,  31. 

1830 1,342  75,  '66,  iii,  31. 

1831 •6,400  00,  '66,  iii,  31. 

1831 702  50.    Act  of  March  2. 

1832 10,200  00,  '66,  iii,  31. 

1834 4,000  00, '66,  iii,  31. 

1835 10,988  43,  '66,  iii,  31. 

1836 11,000  00, '66,  iii,  31. 

1837 15,000  00, '66,  iii,  31. 

1838 10,000  00,  '66,111,31. 

1844 5,000  00,  '66,  iii,  31. 

ia52 30,000  00,  '66,  iii,  31. 

1867 100,000  00,  '67,  138,221;  '68^  19a 

1869  (aUotment) 2, 000  00,  '70,  30,  51,  187. 

1870 25.000  00,  '70,51,  187;  '71,49. 

1871 25,000  00,  '71,  49. 

1872 25,000  00,  '72.45. 

1873 40,000  00, '73,  45. 

1874 35,000  00,  '74,  i,52. 

1875 35,000  00,^75,1,57,317. 

1876 18,000  00, '76,  i,  109, 11,668;  '77,  116. 

1879  (allotment) 2, 500  00,  '79,  1716. 

Total 1430,946  43 

Gommerce. 

Requirements  of,  discussed,  '75,  i,  318;  '76,  ii,  557;  '77,  ii.  971.  Beqairements  of, 
will  not  justify  further  extension  of  breakwater,  '77, 11,  971. 

Statistics,  8.  Doe.  42,  35th  Cong.,  1st  Sess.,  '66,  iii,  31,  iv,  157;  '67,  231;  '68, 197; 
'69,  149;  '70,  189;  '72,  247;  '73,  348;  '74, 1,  ^;  Ws,  1,  318;  '76^  ii,  5W;  '78^ 
1268;  '79,  1717.  ^ -,        , 

*  Erroneously  called  $8,000,  '66,  iii,  31.    Act  of  Maieh  2, 188L 
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B1JNKIRK  HARBOR,  IV.  T.— Gonimaed. 

1^*7.  Alex.  McDonnell,  labor  and  matenals,  '67, 232, 233 :  '68,  197.  B.  N.  Gere,  iron, 
'68^  197.-1868.  Hart  &  Jennings,  labor  and  materials,  '69, 150 ;  '70, 189.  Pratt 
&  Co.,  iron,  '69, 150;  '70, 189.-1869.  Bailey  &  Denny,  materials,  '69, 150;  '70, 
189.— 1871.  O.  J.  Jennings,  materials  and  labor,  '71,  213;  '72,  247.— 1872.  O.  J. 
JenBiugs,  materials  and  labor,  '73,  350;  '74, 1,  226. — 1873.  O.  J.  Jennings,  ma- 
terials, labor,  and  dredging,  '73,  350;  '74,  i,  226. — 1874.  Cartwright,  McCnrdy 
&  Co.,  iron,  *73,  350 ;  '74,  i,  1^.  O.  J.  Jennings^  materials  and  labor,  drilling, 
blasting,  and  dredging,  '75, 1,  319.  Cartwright,  McCnrdy  &,  Co.,  ion,  '75,  i, 
319.— 1875.  Spanlding  &,  Bennett,  materials  and  labor,  '75,  i,  319.  William  H. 
McCurdy  &  Co.,  iron,  *75, 1,  319. — 1876.  Case  &  Jennings,  drilling,  blasting,  and 
dred^ng,  '76,  ii,  568. — 1877.  O.  J.  Jennings,  material  and  lalK>r,  '77,  ii,  971. 
William  H.  McCurdy,  iron,  '77,  ii,  971, — 1878.  O.  J.  Jennings,  removal  of  wreck 
and  dredging,  '79, 1716. 

This  harbor  necessary  for  onr  Navy  in  time  of  war,  S.  Doc.  42,  85th  Cong.,  1st  Seas. 


Chief  of  Enghteebs. 
Reports,  '66^  i,  7,  ii,  41,  iii,  15, 31 ;  '67, 31 ;  '68,  43, 198, 201 ;  '69,  39, 162 ;  '70, 50, 190 ; 
'71,48,214;  '72,45;  '73,45;  '74, i, 57; '76,1,  109;  '77,i,116;  '78,131;  '79,174. 
BoAKD  OF  Engineers.    (See  also  Pkojects.) 
Iti69.  To  consider  modified  plan  of  breakwater  proposed  by  Colonel  Harwood ; 
recommend:   Ist,  riprap  on  harbor  side  of  the  portion  bailt;  vd,  increase  in 
width  of  extension  from  20  feet  to  24  feet ;  3d,  grillage  bottom.    Report,  '70, 191. 
1870l  To  prepare  plan  and  estimate  for  harbor  improvement;  recommend:  1st, 
reconstruction  of  *' dummy"  crib  for  a  day-beacon;  2d,  construction  of  break- 
water inside  of  fonner  breakwater  on  plan  proposed  by  Captain  Harwood  (see 
'70, 193-197),  with  slight  modifications;  3d,  blasting  and  dredging  channel  170 
feet  by  13  feet  from  entrance  to  anchorage,  '71,  214-217. 
(Lieutenant-Colonel  Woodruff,  Major  McFarland,  and  Captain  Harwood.) 
£mgixeers  IK  Charge. 
Capt.  W.  G.  WilUams,  1839,  '66,  iv,  155. 
Capt.  William  TumbuU,  1855-^56.    Report,  S.  Doc.  1,  Part  2,  34th  Cong.,  1st  Bess. ; 

extracts  firom,  in  S.  Doc.  42,  35th  Cong.,  1st  Sees. 
Lieutenant-Colonel  Graham,  1857.    ReiK)rt,  S.  Doc.  42,  35th  Cong.,  1st  Bess. 
Capt.  John  A.  Tardy,  1866     Report,  '66^  iv,  155. 
Colonel  T.  J.  Cram,  1867-'68,  '67,  137, 148,221. 
Maj.  Franklin  Harwood,  1868-74.    Reports,  '68^  195;  '69,  147-153,154,155-162; 

'7a  186, 189, 190, 191-19a-l9S ;  '71,  213;  '72,  246;  '73,  347;  '74,  i,  225. 
Lieut.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Reports,  '75,  i,  317;   '76,  ii,  666; 

'77,  ii,  970. 
Miq.  Walter  McFarland,  1878.    Reports,  '78,  1267;  '79,  1715. 
Assistants. 
Mr.  J.  S.  Lawrence,  '66,  iv,  164. 
Capt.  Franklin  Harwood,  '67,  137, 221 ;  '68,  199. 
Mr.  Miffiins,  '68,  202. 
Estimates. 
By  Board  of  Engineers,  1854,  for  completing  the  work,  $192,600.81;  revised  hy  Lieu- 
tenant-Colonel Graham  to  f401,81H.66,  B.  Doc.  42,  35th  Cong.,  1st  Sess. 
By  Captain  Tardy,  for  crib-work,  $267,130.20,  '66,  iii,  15,31;  for  crib- work,  with 

masonry  superstructure,  $433,977.46,  '66,  iv,  157. 
By  Colonel  Cram,  to  complete  the  work,  $148,584,  '67,  138. 

By  Captain  Harwood,  for  permanent  completion,  $404,500,  '68, 197 :  for  opening  east 
channel  and  for  an  auxiliary  breakwater,  $155,684.78,  '68,  204 ;  for  entire  and 
permanent  completion,  $407,894.10,  '69, 149;  for  entire  and  permanent  comple- 
tion, $505,213.06,  '70,  188;  for  buttress  cribs,  8  feet  by  30  feet,  $326.93;  10  feet 
^y  30  feet,  $367.89,  '69.  159. 
By  Board  of  Engineers,  $331,000,  '71,  216. 
By  Captain  Harwood,  to  complete  project  of  the  Board  of  Engineers,  $306,000,  '72, 

247;  $275,000,  "73,  348 ;  $100,000,  ^74,  i,  226. 
By  Lirutenant-Colonel  Blunt,  necessities  of  commerce  require  $18,000,  '76,  ii,  567; 

to  complete  existing  project,  $31,000,  '77,  ii,  971. 
By  Major  McFarland,  to  (complete  existing  project,  $262,000,  '79,  174, 1717.    Modifi- 
cation proposed  and  recommended  to  meet  present  requirements,  $31,000,  '79, 
1716. 
FiBancial  Statements. 
8  Doc.  42,  35th  Cong.,  Ist  Sess.,  '67,  138;   '68^  43,198;   '69,  39,150;   '70,  51,189; 
•71,49:    '72,45,247;   '73,45,46,350;    '74,  i,  52,226:   '75,  i,  319;    •70,ii,  568j 
*77,  i,  116,  u,  971 ;  '78,  131, 1269 ;  '79,  174. 
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DUNKIRK  HARBOR,  N.  T.— Contiiiaed. 

Operations.  1 

Early  history  of,  '66,  iv,  155. 

1855-^56.  8  cribs,  30  feet  by  19  feet,  placed  in  position ;  five  of  them  injurud  by  ice ; 
ii^nry  repaired,  S.  Doc.  42,  35th  Cong.,  Ist  Seas.  i 

1867-^68.  Repairs  of  pier  connecting  beacon-light  with  mainland,  '68,  43. 

IdBS-'tiQ.  7  cribs,  210  linear  feet,  of  the  west  pier  carried  away  repair ;  reinforcement 
in  consequence.    The  construction  of  the  new  breakwater  begun,  '69,  ^,  148. 

1869-^0.  West  pier  finished ;  removal  of  old  outer  breakwater ;  390  feet  of  new 
breakwater  constructed,  '70,  50, 193. 

1870-^71.  West  pier  repaired  and  reinforced;  removal  of  outer  breakwater  com- 
pleted ;  reconstruction  of  day -beacon  and  building  about  200  feet  of  breakwater 
under  contract,  '71,  213. 

1871-^.  ^' Dummy"  and  210  feet  of  breakwater  built ;  repairs  to  west  pier;  dredg- 
ing in  channel  and  approaches  begun,  '72,  45,246. 

1872-^.  360  feet  of  breakwater  completed;  bar  removed  by  dredging,  making' 
channel  13  feet  deep,  '73,  45, 347. 

1873-^4.  2,375  cubic  yao^s  rock  removed ;  8,500  cubic  yards  sand  dredged ;  break- 
water extended  westerly  to  its  edge ;  60  feet  of  substructure  added  to  caat  end, 
'74,  i,  52, 225. 

1874-75.  4  cribs,  120  feet,  sunk ;  60  feet  superstmcture  built  and  120  feet  of  super- 
structure with'>ut  oak  slope  or  decking,  '75,  i,  57. 

1875-76.  120  feet  superstructure  completed:  7  cribs,  210  feet;  breakwater  finiahed; 
total  length,  QZo  feet;  4,465  cubic  yaros,  mostly  rock,  removed  from  channel, 
'76,  i,  m,  ii,  567. 

1876-77.  Channel  completed  170  feet  wide  13  feet  deep :  west  pier  repaired,  '.77,  i* 
116,  ii,  970. 

1877-78.  Breakwater  extended  251  feet,  '78,  131, 1268. 

1878-79.  Repairs  to  west  pier;  removal  of  wreck  and  dredging,  '79»  1715, 1716. 
Pliysical  Cliaracteristics. 

'66,  iii,  15,  iv,  155;  '68,  199,205;  '69,  156,162;  '70,  194-196. 
Plans.    (See  Estimates  and  Projects.) 

By  Colonel  Cram,  various  plans  for  north  pier,  basin,  etc.,  '68, 198-205. 

B^  Mfgor  Harwood,  for  buttress  cribs  to  reinforce  pier,  '70,  193-197. 

Lieutenant-Colonel  Blunt  considers  tbe  building  of  the  breakwater  to  the  full  length 
unnecessary,  '75,  i,  318;  '76,  ii,  567;  '77,  971. 
Projects. 

Original,  for  a  west  pier  and  breakwater  of  crib-work  in  from  8  feet  to  12  feet  of 
water,  '66,  iv,  155. 

By  Board  of  Engineers,  1854,  for  3  distinct  breakwaters^  eastern,  middle,  and  west- 
em,  on  a  line  from  Light-house  Point  to  Battel^  Point,  in  18  feet  of  water,  '66^ 
iv,  155 ;  '67,  221 ;  estimated  cost,  $192,600.81 ;  increased  by  Lieutenant-Colonel 
Graham,  1857,  to  $401,818.66,  S.  Doc.  42,  35th  Cong.,  Ist  Bess. 

By  Captain  Tardy,  1866,  refers  to  former  projects  and  recommends  returning  to  the 
original;  urges  superstmcture  of  masonry;  estimates  for  wood  superstructure, 
$267,130.20;  for  masonry  superstructure,  $433,977.46,  '66,  iv,  156,157. 

By  Colonel  Cram,  1867,  recommending  Captain  Tardy's  plan,  except  in  preferring 
wood  to  masonry  superstructure ;  estimated  cost,  $148,584,  '67,  137,  i:^,  221. 

By  Captain  Harwood,  1868,  for  removal  of  old  outer  breakwater  to  14  feet  depth  of 
water,  '68, 43, 196 ;  for  repair  and  reinforcement  of  pier  by  buttress  cribs  on  lake 
side,  '69,  155, 162;  for  buttress  cribs  on  land  side  instead  of  lake  side,  '70^  189, 
190;  for  riprap  on  land  side  instead  of  buttress  cribs,  '70,  190. 

By  Board  of  Engineers,  1869,  for  increasing  the  width  of  the  cribs  from  20  feet  to  24 
feet  and  const  ructing  them  with  grillage  bottoms,  '70,  191. 

By  Board  of  Engineers,  1870,  for  reconatruction  of  ^' dummy"  crib  as  a  day-beacon: 
construction  of  2,860  feet  of  breakwater  and  an  east  pier ;  also  blasting  ana 
dredging  in  the  channel  to  13  feet ;  estimated  cost,  $331,000 ;  revised  estimate, 
$275,000,  '71,  216 ;  '76,  ii,  567.  Modified  in  1873  to  extension  of  breakwater  180 
feet  west,  '73,45,347. 

By  Major  McFarland,  1879,  proposed  modifications  of  by  extending  the  breakwater 
510  feet  instead  of  1,109  feet ;  estimated  cost  to  complete,  $31,000,  '79, 174, 1716. 
Surveys* 

18:)5.  ii^oundinj^  by  Lieuts.  T.  S.  Brown  and  G.  Morell,  '68,  203. 

1866.  Under  direction  of  Captain  Tardy,  by  Mr.  Lawrence,  '66^  ii,  41,  iii,  15.  Report, 
'66,  iv,  155. 

1872.  Under  direction  of  Mijor  Harwood,  '72,  246 

Maps. 
Of  the  harbor,  June  30, 1879  '79,  1716. 

tC.  C] 
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DrXBURT  BEACH  JJfD  HABBOB,  JUASS.—Improvbmxnt  of. 

Appr^priatioiis. 

1836 $5,000.    Act  of  July  4. 

1872 10, 000, '72,  93. 

1873 10,000,  » 73,  104. 

€«BiaMree« 

Absence  of.  '6^  ii,  96.    Obstraotions  to,  '72, 947.    Benefit  of  impiOTement^  *72|  964» 

96&.    retition  of  citizens  praying  for  improTement,  '72,  9w. 
Statistics,  '72,  964. 
Contracts. 
1^71  With  A.  R.  Wright,  for  dredsing,  at  60  cents  per  cable  yard ;  contract  ez« 
tended,  '73,  1096. — 1873.  Hngh  Cammiskey,  for  dredging,  at  49  cents  per  cnhio 
yard,  '73,  1098. 
Defease. 
Fleld-worhs  in  ▼icinity,  at  Gurnet  and  Saqnish  Head,  '66;  11,  36. 

Chief  of  Engikkkrs. 

Reports,  '66^  ii,  35;  '67,  46;  '71,  96;  '72,  93;  '73, 104;  '74, 1, 115. 
Ekginsbrs  iir  Chaboe. 
Col.  J.G.Totten,  1836,  '66,  ii,  36. 
M^j.  6.  H.  Mendell,  1866.    Report,  '66,  ii,  35. 
Capt  J.  A.  Smith,  1867.    Report,  '67,  456. 

Lient.  CoL  George  Thorn,  187^4.    Reports,  '72,  947,963;  '73,  1097;  '74,  ii,  322. 
Assistants. 
G.  B.  Weston,  1866,  '66»  ii,  35. 
Sophus  Haagensen,  1871.    Report,  '72,  965. 
E$tisate8«    (8^  also  Projects.) 
By  Major  Mendell,  for  repairs,  $4,000,  '66,  ii,  36. 

Bj  Sophus  Haagensen,  for  dredging  western  channel,  (66,000  and  |37,600,  '72,  964, 
966. 
Finaaclal  Statemento. 

'72,93,947;  '73,  104,1098;  '74,  i,  115,  ii,  323. 
Operations. 
ItStd.  Rows  of  stakes  driven  and  the  space  inclosed  filled  in  with  brush  and  sea- 
weed, which  served  to  collect  and  retain  the  sand,  '66l  Ii,  36. 
IHT^^-TJ.  2,638  cubic  yards  dredged,  '73,  1096. 
1673-74.  32,020i  cubic  yards  dredged,  '74,  ii,  323. 
Phytical  Cliaracteristlcs. 
General,  '66,  ii,  36;  '72,  966. 

By  Major  Mendell^  for  repairs,  '6jS,  ii,  36. 

By  Sophns  Haagensen,  for  dredging  western  channel:  1st,  to  fldve  a  depth  of  6  feet; 

8d,  to  give  a  depth  of  4  feet,  at  mean  low-water,  '72,  964,966. 
Projects. 
By  Colonel  Totten,  1836,  for  planting  2  rows  of  stakes,  3  or  4  feet  apart,  and  filling 

the  inclosed  spaces  with  brush  and  sea-weed,  to  collect  and  retain  the  sancL 

•66.  ii,  36. 
By  Lieutenant-Colonel  Thom.  for  dredging  Miles  Channel  to  a  width  of  200  feet  and 

a  depth  of  8  feet  at  mean  low- water,  together  with  the  preservation  of  the  beach, 

at  an  estimated  cost  of  |20,000,  '72,  947,964. 
Sarrcys, 
1866.  An  examination  by  M%|or  Mendell,  '66,  ii,  35. 

1871.  By  Sophus  Haagensen.    Report,  '72,  965. 

1872.  Under  the  direction  of  Lieutenant-Colonel  Thorn,  '73, 1097. 


EAOJLE  HARBOR,  IHICH.— Improvement  of. 

Appropriations. 

I006 $65, 000, '68,  89. 

1^5 10, 000, '75,  i,  41. 

1876 12,000, '76,  i,  94. 

1878 8,000,  '78,  113. 

1879 2,000,  '79,  151. 

Total $97,000. 
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EAGJLE  HARBOR,  IfllCH.— Continned. 

Commerce. 

Benefits  to  commerce  are  local,  *68,  91 ;  '70,  91.  Increafie  of  local  oommeroe,  '75| 
if  41,  168.  Requirements  of  commerce  as  to  harbor  of  refage,  *76,  ii,  3^;  '77,; 
847. .  Eagle  Harbor  compared  with  Copper  Harbor,  '76,  ii,  3*i8.  Diatanoea  fironi 
^  '  Eagle  Harbor  to  ports  in  vicinity,  '76,  li,  329.  Requirements  of  commerce  no| 
warranting  the  expense  of  a  breakwater,  '77,  98,  847 ;  nor  any  further  improve- 
ment,  '78,  113^),  1139.  Average  length  of  season  of  navigation  Idti  days,  '77, 
850, 
.    Statistics,  '68,  91;  '70,  91;   ^S,  128;  '74,  i,  136;  '75,  i,  188;  '76*  n,329;  '77,849; 

'78,  1140. 
Contracts. 
1867.  David  Quinn,  removal  of  rock,  at  $58  per  cubic  yard,  '67,  57.— 1869.  G«oqs« 
W.  To  wnsend,  removal  of  rock,  at  $40  per  cable  yard,  '69, 24, 72.--1870.  BichM 
Dunbar,  removal  of  rock,  '71,  108.— 1878.  Coll.  P.  MoDongall,  building  and 
placing  cribs,  $6,542.48,  '79,  1481. 
Abstracts  of  bids,  '68^  90;  '79,  1480. 

Failing  biilders:  David  Quinn,  '69,  24,  73,  75 ;  Richard  Dnnbar,  '71,  108. 
Engineers. 
Chief  op  Engineers. 
Reports,  '66,  iii,  8;  '67,  20;  '68,  27;  '69,  24 ;  '70,  33;  '71,  31;  '72.  30;  '73,  31; 
'74,  i,  36;  '75,  i,  41;  '76,  i,  94;  '77,  98;  '78»  118;  '79,  161. 
Engine R lis  in  Charge. 
Maj.  W.  F.  Raynolds,  '66,  ii,  41.    Report  and  estimate,  '66,  iv,  63. 
Maj.  J.  B.  Wheeler,  1867-70,  '67,  20,    Reports,  '68,  92;  '69,  71,  73, 
Capt.  J.  W.  Cuyler,  1870.    Temporarily  in  charge,  '70^  33. 
Maj.  D.  C.  Houston,  1870-73.    Reports,  '70,  91:  '71,  108;  '72, 113. 
Maj.  F.  U.  Farquhar,  1873-'75.    Reports,  '73,  1^ ;  '74,  i,  135. 
Maj.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  187;  '76,  ii,  323;  '77,  846;  '78, 
1133;  '79,  1480. 

ASSISTA  NTS 

Henry  Bacon,  '67,  20,  60.    Reports,  '68,  89,  93 ;  '69,  75.    Resigned,  '69,  71. 
Capt.  J.  W.  Cuyler,  '69,  71. 

Louis  Y.  Schennerhom,  C.  £.,  in  local  charge  from  March,  1675,  to  completion 
of  work  in  1879,  '78,  1133.    Reports,  '76,  ii,  323;  '77.  845,  861;  '78^  1133;  '79, 
1481. 
Overseers  i  J.  F.  Huston,  '77,  849;  '78,  1140;  Charles  L.  Tuner,  1879. 
Esttm ates*    ( For  details  see  Projects. ) 
History  of  estimates,  '74,  i,  135 ;  '77,  845. 
Estimate  of  October,  1866,  by  Major  Raynolda  (rock,  at  $81  per  cubic  yaid), 

$191,189,  '66,  iv,  84.    For  channel  of  14  feet  depth,  '67,  256. 
By  Major  Wheeler  (rock,  at  $58  per  cubic  yard),  channel  80  feet  wide,  $184,024,  '68^ 
28 ;  or  for  channel  130  feet  wide,  $261,294,  '68»  28.     (Bacon's  estimate,  $237,aiL]2, 
'68,  92.^ 
Revised  by  Major  Farquhar  (rock,  at  $50  per  cubic  yard)  ($231,570.64  +  amount  ex- 
pended, $41,792.72),  $273,362,  '74,  i,  136;  '77,  845. 
Revised  by  M%jor  Robert  on  basis  of  rock  work  done  (channel  130  feet  wide),  tSS 
and  $40  per  cubic  yard  by  contract,  and  $10.83  per  cubic  yard  by  hired  labor, 
with  guiding  cribs  instead  of  breakwater,  $97,000,  '77,  98,  845.    Estimate  for 
guiding  cribs,  '77,  848,  849;  '78,  1139.     For  dredging,  '77,  848. 
Expenditures*    (See  Financial  Statements.) 
$15,660  paid  to  Quinn,  '69,  75.    $19,666  paid  to  Townsend.  '70,  91.    Statement  of 
expenditures  under  Major  Robert  for  rock  work  by  hired  labor,  '78^  1138.    Cost 
of  guiding  cribs  by  contract,  $6,542.48,  '79,  1481. 
Financial  Statements. 
•67,  21 ;  '6a  28;  '69,  24 ;  '70,  34,  91 ;  '71,  31 ;  '72,  30,  113 ;  '73,  31,  137 ;  ^74,  i,  36, 
138:  '75,  i,  41,  188;  '76,  i,  94,  ii,  330;  '77,  96,  845;  '78,  113,  1133;  '79,  151, 
1480.      . 
Operations. 
History  of,  '74,  i,  135.    Proposals  opened  June  20,  1867 ;  all  bids  r^ected  and  new 

called  for,  '67,  21. 
1867-^68.  Ctmtract  with  David  Quinn,  of  Chicago  (August  10,  1867),  ivr  removal  of 
rock,  at  $58  per  cubic  yard,  '67,  57.  Difficulties,  '68,  91.  100  cubic  yards  of 
rock  removed,  '68,  28,  91.  Surface  blasting  failed,  '68,  91,  94;  '69,  74,  H. 
Result  of  Quinn's  work,  '69, 75.  Causes  of  his  failure,  '69, 75.  (See  Contracts.) 
1868-'69.  Readvcrtised  October,  1868,  '69,  75.  Contract  with  George  W.  Townsend, 
of  Boston  (January  26, 1869),  at  $40  per  cubic  yard.  During  season  he  remoTed 
546^  cubic  yards,  '70,  91,  33.  Failed,  *70,  34.  Application  for  extension  of 
time  refused,  '70,  91.    (See  Contracts.) 
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EAGI^E  HARBOR,  llII€II.--C<mtinned. 

<^ratiOB9— Continued. 
186^70.  646^  cubic  yards  removed  to  date,  as  per  reports,  '68,  28,  91 ;  '70,  91.    Sut  - 

vey  of  March,  IWO,  showed  that  but  470  cubic  yards  had  been  removed,  '70, 91. 
1870-71.  Contract  entered  into  with  Richard  Dunbar,  of  Washington,  D.  C,  who 

failed  to  do  anything,  '71,  31,  108.    Operations  abandoned  to  await  result  of 

work  at  Hell  Gate,  N.  Y.,  '71,  108 ;  '73,  137. 
1871-7a-'7:J-'74.  No  operations,  '72,  IVi;  '73,  31. 

1875.  Project  approved  for  work  by  hired  labor;  plant  purchased ;  drilling  com- 
menced from  plstform  Jnly  15;  blasting  began  August  13 ;  work  suspended  Oc- 
tober 30,  '76,  ii,  325,  327.  Description  of  methods,  '76,  ii,  323.  Results  and 
deductions  therefrom,  '76,  ii,  326. 

1876.  Operations  recommenced  June  6,  '76,  ii,  380.  Results  and  deductions,  '77, 
846. 

1877.  Drilling  and  blastine  renewed  May  24.  Dredging  began  June  26,  and  re- 
moved 3,000  cubic  yards  of  broken  rock  and  200cnbicyardj9of  bowlders.  Total 
rock  removed  by  dredging  and  by  hoisting  scow  (to  depth  of  14  feet  below  low- 
water  of  1868,  enannef  I'M  fbet  wide)  under  last  project,  3,350  cubic  yards,  or 
5,964  scow  measurement.  Total  expenditures  under  project  to  date,  |42,94().13. 
Gross  cost  per  yMd  in  place,  f  12.82;  scow  measurement,  ^.20.  Nett  cost-(ex- 
clnding  office  expenses  and  market  value  of  plant  at  close  of  work)  per  yard  in 
place,  $10.83;  scow  measurement,  |().08,  '78,  112,  1137,  1139.  Range  lights 
erected  by  United  States  Light-House  Boanl,  '78^  1139. 

1879.  Three  guiding  cribs  placed,  one  on  east  side  and  one  on  west  side  of  the  exca- 
vation.    Sank  thronghice;  works  closed,  '79,  1480.    List  of  materials  used, 
*79,  1481.     Result  of  operations  a  channel  holding  14  feet  for  a  width  of  130 
feet,  '79.  1481. 
Physical  Characteristics. 
Of  harbor,  '66,  iv,  82;  '68,  89;  '77,  847.    Difference  between  water  levels  of  1865 
and  1868  of  1  foot,  '68,  93 ;  of  18H8  and  1876,  '77.  849.    General  description,  '76, 
ii,  323.    Length  of  season  of  navigation  198  days,  '77,  850.     • 
Frsjects. 

History  of;  '74,  i,  135. 

Origiual,  by  Maior  Raynolds,  removal  of  rock  on  bar  to  14  feet  water,  260  feet  by 
130  feet;  1,803  cnbic  yards  of  excavation,  at  $81,  and  $1,290  feet  of  crib  pier  15 
feet  wide  ;  estimated  cost,  $191,189,  '66^  iii,  9,  iv,  83,  84 ;  '67,  256 ;  '68,  27  ;  or 
to  admit  vessels  drawing  14  feet  (depth  of  channel  16  feet)  would  treble  excava- 
tion, at  additional  expense  of  $292,032,  '67,  256. 

Revised  bv  Mi^or  Wheeler,  for  a  brejikwater  with  channel  130  feet  wide  and  14  feet 
deep  (3,322  cubic  ywrds,  at  an  estimated  cost  of  $195,588).  For  an  80-foot  chan- 
nel and  breakwater,  $184,024.72;  for  a  channel  130  feet  wide  and  breakwater, 
$237,321.12,  '68,  92.    (Bacon's  estimate,  '68,  90,  93. ) 

By  MaJ.  D.  C.  Houston,  for  120-foot  channel,  $215,000,  '70,  91. 

By  Mfg.  F.  U.  Farquhar,  1873,  for  a  130-foot  channel  and  20-foot  breakwater,  by 
hired  labor,  $248,000,  '73,  137. 

Kevised  in  1874  (2,843  cubic  yanls  of  rock  work  by  hired  labor,  at  $50,  to  complete) 
and  aSO-foot  breakwater,  $231,570,  -j-  omouut  expended,  $41,792.72=  $273,302.36, 
•74.  1,  35:  '77,  ft45. 

By  Maj.  H.  M.  Bobert,  guiding  cribs  instead  of  breakwater,  reducing  total  estimate 
$176,362,  and  at  a  total  cost  for  the  whole  work  of  $97,000,  '76,  li,  328 ;  '77.  98, 
845,  848.    LCompleted  at  cost  of  $93,000.] 
§orveys. 

By  United  States  Lake  Survey  in  1855,  '66,  iv,  82.  First  project  made  on  this  sur- 
vey. 

By  Henry  Bacon,  through  ice,  January,  18S8,  '68,  27,  89,  93. 

By  Henry  Bacon,  December,  1868,  '69,  76. 

By  Henry  Bacon,  March,  1870,  '70,  91. 

By  L.  Y.  Schermerhom,  February,  1876,  '77, 845.  Meteorological  observations,  '76; 
ii,  329. 

Maps  Ain>  Sketches. 
'76^  ii,  328;  '78,  1138. 

[S.  O.  L.  P.] 


£AST  CnSSTEB  CB£EK,  BT.  T.— Impbotembnt  of. 

AMropriatloii0« 

\m $85, 000, '73,  85,  939 ;  '74,  i,  95;  '77,849. 

1875 12,000, '75,  i,  102;  '77,  i,  249. 
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EAST  CHEST£B  €B£EK,  M.  ¥.— Contiiiiied. 

4  ppropriations— CoDtinned. 

187H $10, 000, '78»  56,  416. 

1879 3,500,  '79,63,389. 

Totel  to  1879 150,500,  '79,  389. 

Statistics,  '72,  814;  '77,  249;  '78,  416;  '79,  388. 
Contracts. 
It^,  John  Saterlee,  dredging,  rook  outting,  and  buUding  dikes,  '77,  249,  250. 
Abstract  of  contracts,  '77,  814. 
Abstract  of  bids,  '77,  250. 
Engineers. 
Chief  of  Engineers. 
Reports,  '71,  83;  '73,  85;  '74,  i,  95;  '75,  i,  102,  '76,1,56;  *77,50;  '75,  i,  102;  '76^ 
i,  56;  '77,  50;  '78,  56;  '79.  63. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872-'77.    Reports,  '72.  812,  814 ;  '73,  939 ;  '74,  ii,  166 ; 

'75,  ii,  221,  '76,  i,  249. 
Cfapt.  James  Mercur,  in  temporary  charge,  '77,  223.    Report,  '77,  249. 
Lieut.  Col.  John  Newton,  1878-^—,    Reports,  •78»  416;  '79,  388. 
Assistant. 
Capt.  James  Mercur,  '78,  416. 
Estimates.    (See  Plans  and  Projects.) 
Leg^lslatlon. 
Commissioners  appointed  by  the  State  of  New  York  to  condemn  and  porchase  land 
so  that  the  improvement  could  be  made,  '74,  i,  95,  ii,  166. 

Operations. 

1872-^73-'74-75-76.  Operations  delayed  owing  to  difficulties  in  obtaining  the  right 
of  way  across  certain  lands,  '73,  85,  939 ;  '74,  i,  95;  '76,  i,  102,  ii,  221 ;  '76.  i,  249. 
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Physical  Characteristics. 

FuUy  described,  '72,  812,  813. 
Plans. 

By  Lieutenant-Colonel  Newton,  1872,  for  a  tidal  reservoir,  dredging,  diking,  and 
revetting  for  a  9-foot  channel  at  mean  low-water ;  estimated  cost,  $1,646,000. 
For  an  11-foot  channel  at  mean  high- water ;  estimated  cost.  |731,000.   For  slack- 
water  navigation,  affording  7  feet  draught,  |300,000,  *72,  813. 
Projects. 

By  Lieutenant- Colonel  Newton,  1872,  for  purchase  of  site  for  basin  and  dredging 
diking,  and  revetting,  to  afford  a  narrow  channel  at  mean  high- water;  esti- 
mated cost,  1136,505,  '72,  815;  '73,  939;  '77,  249. 
Surveys. 

Under  Lieutenant-Colonel  Newton,  '71,  83,  by  Julius  H.  Striedinger.    Report,  '72^ 
812.    Additional  progress,  '73,  85. 


EAST  BITEBy  BT.  T.— Improvement  of. 
(Including  Hell  Gate,  Battebt  Diamond  A2a>  Coektieb  Reefs.) 

Appropriations. 

1862,  for  Hell  Gate $20,000, '66^  iii,  29. 

1868  (allotment)  for  East  River 85,000,  '68,  66;  '69,  55,  388. 

1869  (allotment)  for  East  River 178,200,  '69,  55;  '70,  435. 

1870,  for  East  River  and  Hell  Gate.... 250,000,  '70,  74,  435. 

1871,  for  East  River  and  Hell  Gate 250,000,  '71,  82;  '77,  230. 
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1872,  for  East  Rivor  and  Hell  Gat© $825,000,  '72,  80;  '77,  230. 

1873;  for  EaBt  River  and  Hell  Gate 225,000,  '73,  85;  '77.  230. 

1874,  for  East  River  and  Hell  Gate 225, 000,  '74,  i,  95, 11, 165. 

1875,  for  East  River  and  Hell  Gate 250,000,  '75,  i,  101,  li,  203. 

1870,  for  East  River  and  HeU Gate 250,000,  '76,  i,  55;  •78»  413. 

1878,  for  East  Ri^er  and  Hell  Gate 350,000,  '78»  55,  413. 

1879,  for  East  RIvot  and  Hell  Gate 250, 000,  '79,  62,  376. 

Total  to  1879 $2,558,200. 

Statements  of  appropriations,  '74,  ii,  164;  '77,  230;  '78»  413:  '79,  376. 

bgnrious  efiect  of  limited  appropriations,  '68»  729,  745;  '74,  li,  161. 
C^ntmerce.  ^ 

Dsnger  and  difficulty  in  passing  Hell  Gate,  '68,  730,  731. 

Amount  of  commerce  benefited  by  improvement,  '77,  230. 
CMitracts. 

1869.  J.  B.  Shelboome,  for  removing  Frying  Pan  and  Pot  Rock ;  unsatisfactorv 
progress  made  by,  '69,  55,  388.  Contract  expired  bv  liii  itation,  with  no  work 
done,  '70,  74,  434,  438.  Maillefert  &  Co.,  for  removal  of  Pot  Rock,  Way's  Reef, 
and  Shelldrake  Rock,  '69,  55,  388.  Contract  expired  by  limitation,  with  small 
amomit  of  work  done,  '70,  434,  439.— 1876.  E.  R.  Seward,  for  the  removal  of 
24,000  tons  of  broken  rock  at  Hallet's  Point,  '77,  49,  227.  Extended  and  com- 
pleted, •78»  55,  413.— 1878.  Atlantic  Dredging  Company,  for  removing  25,000 
tons  of  broken  rock  at  Hallet's  Point,  '78,  55,  413.  Completed,  '79,  61.-1879. 
Atlantic  Dredging  Company,  for  removing  25,000  tons  of  broken  rock  at  Hallet's 
Point,  '79.  61,  377. 

Abstracts  of  bids,  '69,  391;  '71,  726;  '77,  231;  '78»  414  ;  '79,  377. 

Abstracts  of  contracts,  '77,  231:  '78,  414;  '79,  377. 
wMVlueiltS.    (Not  published  m  reports.) 

H.Doc.  90,  39th  Cong.,  2d  Sess.,  '67,  17,  44;  '68»  733. 

Chiep  of  Engineers. 
Beports,  '66^  i,  7,  ii,  41,  iii,  29;  '67,  17,  44 ;  '68,  65,  726,  729,  742;  '69,  55 ;  '70,  73; 
•71,  82;  '72,  79;  '73,  84 ;  '74,  i,  94;  '75,  i,  100;  '76,  i,  54;  '77,  49,  231;  '78»  55; 
'79,  61. 

fiOABD  OF  EnGINBXRS. 

ltS6.  (Advisory  Conncil  to  New  York  Harbor  Conmiission. )  Recommend  the  re- 
moval of  Pot  Rock,  Frying  Pan,  Way's  Reef,  and  a  part  of  Hallet's  Point,  with 
other  minor  rocks ;  the  closing  of  small  channel  between  Bread  and  Cheese  and 
head  of  BlackweU  Island ;  the  construction  of  stone  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese,  and  a  beacon  on  Rylander's  Reef  '68,  65,  733. 

(Colonel  Tott-eu,  Chief  of  Engineers;  Superintendent  Bache,  U.  S.  C.  S. ;  Com- 
mander Davis,  U.  8.  N.) 

EH6INEEB8  IN   CHAKOE. 

E,  Merrian,  I851-'53,  '68,  732,  733. 

Miy.  W.  D.  Fraser,  1853-'5.4,  '68,  727,  732. 

Lient.  Col.  J.  Newton.    Reports,  '68,  727,  730,  742;  '69,  388,  390,  391 ;  '70,  433; 

•71,  723;  '72,  802;  '73.  934;  '74,  ii,  160;  .'75,  ii,  200;  '76,  i,  238;  '77,  227,  231, 

232;  •78»412;  '79,375. 
Capt.  J,  Mercur,  temporarily  in  charge,  1877,  '77,  48,  227. 
AssteTANTS.    (See  also  Surveys.) 
Lieutenant  Bartlett,  '68,  732. 
W.  Preuss,  '72.  803 ;  '77,  238. 

F.  Sylvester,  '72,  803. 

Lient.  W.  H.  Heuer,  '73,  936;  '77,  227.     Reports,  '75,  ii,  203 ;  '76,  i,  238. 

Capt.  J.  Mercnr,  '77,  227,  237 ;  '79,  60.    Report,  '79,  :575,  377. 

J.  H.  Striedinger,  '74.  ii,  164;  '77,  236.    Reports,  '75,  ii,  208 ;  '76,  i,  239 ;  '77,  227. 

B.  Boyle,  '77,  238. 

A.  Doermnger,  '77,  238. 

M.  A.  Lacy,  '77,  238. 

R.  Stone,  '79,  375.    Report,  '79,  382. 

«^-  W.  D.  Fraser,  1853,  for  the  removal  of  rocks  in  Hell  Gate,  at  $1.14  per  cubic 
foot,  '68,  733,  738. 

Lieatenant-Colonel  Newton,  1867,  for  removal  of  rock  at  Hell  Gate  (see  Plans  and 
Projects) :  1st  plan,  to  a  depth  of  26  feet,  $5,008,580,  or  to  depth  of  26  feet, 
^,723,129,  '68,  738,  741 ;  '70,  437;  2d  plan,  to  a  depth  of  25  feet,  $7,737,974,  or 
to  a  depth  of  26  feet,  $8,692,645,  '68,  741;  '70,  437;  '74,  ii,  164;  3d  plan,  to  a 
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depth  of  25  feet,  $2,674,930,  or  to  a  depth  of  26  feet,  |2,877,000,  '68^  730,  741 : 
•70,  438. 

Lientenant-Colonel  Newton,  1870,  revised  estimate,  from  experience  gained :  let  plan, 
to  depth  of  25  fee^  83,000,000.;  2d  plan,  to  depth  of  25  feet,  |4,100,000;  3d 
plan,  to  depth  of  25  feet,  f  2,070,000^  '70,  438. 

Lientenant-Colonel  Newton,  1874,  revising  previous  2d  plan,  to  depth  of  26  feet, 
$4,689,820,  '74,  ii,  164;  '75,  ii,  202;  '76,  i,  243. 

Lieutenant-Colonel  Newton,  1868,  for  removing  reefs  at  month  of  East  River :  Bat- 
tery Reef  to  depth  of  24  feet,  $14,245;  Diamond  Reef  to  depth  of  22i  feet, 
$185,125;  Diamond  Reef  to  depth  of  24  feet,  $309,400;  Coenties  Reef  to  depth 
of  22i  feet,  $100,000,  or  to  depth  of  24  feet,  $139,000,  '68,  66,  745;  '74^  U,  164; 
•76.  i,  243. 

1879.  For  completion  of  existing  project,  $2,615,078,  '79,  376. 
Financial  Statements. 

•69,  56,  389;  '70,  74,  435;  '71,  82;  '72,  80;  '73,  85;  '74,  i,  95;  '75,  ii,  202;  •76^  i, 
55,  243;  '77,  50,  230;  '78,  55,  414;  '79,  62,  376. 
Operations. 

l851-'52.  Efforts  to  remove  rooks  in  Hell  Gate,  by  surface  blasts,  •es,  732. 

1869-70.  Work  began  under  project  of  Lieutenant-Colonel  Newton ;  1,621  cubic 
yards  rock  removed  from  Way's  Reef  and  220  cubic  yards  from  Shelldiukerock; 
unsatisfactory  results  from  contracts;  completion  by  hired  labor  of  coffer-dam 
at  Hallet's  Point,  and  removal  of  4,841  cubic  yards  rock  from  shaft ;  alao  con- 
struction of  drilling  scow  for  the  removal  of  channel  rocks.  Valuable  experi- 
ence gained  by  operations,  '70,  73,  434,  437,  439.  440. 

1870-'71.  Completion  by  hired  labor  of  shaft  at  Hallet's  Point  and  709  linear  feet  of 
tunnels,  with  182  linear  feet  of  galleries,  removing  8,306  cubic  yards  of  rock, 
'71,  S2y  727.  Operations  of  steam  drilling  scow  by  hired  labor  at  Diamond  and 
Coenties  Reefs,  '71,  725. 

1871-72.  Construction  at  Hallet's  Point  by  hired  labor  of  1,653  linear  feet  of  tun- 
nels and  65*J1  linear  feet  of  galleries,  removing  8,293  cubic  yards  of  rock.  The 
removal  of  6,119  cubic  yards  of  rock  from  Diamond  and  Coenties  Reefs  by  aid 
of  the  steam  drilling  scow.  Commencement  of  operations  by  drilling  scow  at 
Frying  Pan  Rock.     Success  of  drilling  scow,  '72,  80,  803,  805. 

1872-73.  At  Hallet's  Point  2,731  linear  feet  of  tunnels  and  galleries  driven,  remov- 
ing 9,554  cubic  yards  of  rock,  '73,  J:J4,  934.  211  cubic  yards  of  rocks  dredged 
from  Diamond  Reef;  operations  of  drilling  scow  on  Frying  Pan  and  Pot  Rock ; 
results  from  drilling  experience,  '73,  84,  935,  937. 

1873-'74.  At  Hallet's  Point  896  linear  feet  of  tunn'-ls  and  galleries  driven,  removing 
4,648  cubic  yards  of  rock.  At  Coenties  Reef  2,805  cubic  yards  rock  removed. 
Work  suspended  aft«r  November,  1873,  for  lack  of  funds,  '74,  i,  94,  ii,  160. 

1874-'75.  Completion  of  tunnels  and  galleries  at  Hallet's  Point  by  driving  G45  linear 
feet,  removing  13,838  cubic  yards  of  rock.  Removal  of  3,029  cubic  yardti  rock 
from  Way's  Reef,  completing  work  thereat :  6.54  cubic  yards  fropi  Coenties  Reef, 
and  413  cubic  yards  from  Diamond  Reef.  Shaft  on  Flood  Rock  began.  Re- 
moval by  dredging  of  1^60  cubic  yards  from  piers  and  abutments  of  old  bridge 
(114th  street),  Harlem  River,  '75.  i,  101,  ii,  204. 

1875-'76.  At  Hallet's  Point  drilling  roof  and  piers  for  final  blast.  At  Flood  Rock 
two  shafts  sunk  to  depth  of  51  and  32  feet,  removing  1,462  cubic  yards  rock,  '76^ 
i,  54,  238.  Operations  of  drilling  scow.  Completion  of  the  removal  of  Coenties 
Reef  to  a  low-water  depth  of  25^  feet.  At  Diamond  Reef  972  cubic  yards  of 
rock  removed,  '76,  i,  54,  2.39. 

1876-'77.  At  Hallet's  Point  completion  of  mining  operation  and  successful  explosion 
of  mine  September  24, 1876.  Removal  by  contract  of  14,055  tons  of  broken  rock. 
At  Flood  Rock  1,772  cubic  yards  of  rock  removed.  Operations  of  drilling  soow ; 
916  cubic  yards  rock  removed  from  Diamond  Reef;  small  amount  of  work  done 
for  lack  of  appropriations,  '77,  49,  227,  2:U. 

1877-'78.  At  Hallet's  Point  23,258  tons  of  broken  rock  removed  by  contract.  Ope- 
rations elsewhere  suspended  for  lack  of  funds,  '78,  55,  413. 

1878-'79.  At  Hallet's  Point  19,706  tons  rock  removed  by  contract.  At  FImkI  Rock 
(work  having  been  suspended  since  January,  1876)  1,307  linear  feet  of  galleries 
driven,  removing  5,115  cubic  yards  of  rock.  Way's  Reef  removed  to  a  depth  of 
26  feet.  Coenties  Reef  removed  to  a  depth  of  25^  feet.  Operations  of  the  steam 
drilling  scow.  Drilling  at  Diamond  Reef,  Shelldrake,  and  Frying  Pan  Rocks. 
Removal  of  519  cubic  yards  from  Diamond  Reef,  '79,  61,  62,  377,  378. 
Phjrsical  Characteristics. 

Formation  of  Battery  Reef,  '68,  742.  Area  covered  by,  '68,  744.  Area  covered  by 
Hell  Gate  Reefs,  '68,  739.    Formation  of  rock  at  Hallet's  Point,  '71, 724.    Leak- 
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aee  in  tunnels  at,  '71,  725.    Velocity  of  currents  at  Hell  Gate,  '68,  736;  '72, 
8te ;  '75,  ii,  208.    Tides,  rise  and  fall  of,  '75,  ii,  208.    Physical  effect  of  Hallet's 
Point  blast,  '77,  233. 
Plans. 

By  Lieutenant  Davis,  U.  8.  N.,  1848,  for  removal  of  Pot  Rock,  Frying  Pan  and 
Ways  Reef,  with  the  removal  of  rocks  from  the  middle  channel,  i.  e.,  Little 
Mill  and  Flood  Rock,  and  the  construction  offender  piers  on  Hog's  Back,  Grid- 
iron, and  Bread  and  Cheese  Rocks.  '68,  731. 

By  Lieutenant  Porter,  U.  8.  N.,  1848,  lavors  the  above  except  the  removal  of  rocks 
in  middle  channel,  and  suggestingthat  they  be  covered  with  fender  docks ;  also 
the  removal  of  a  part  of  Hallet's  Point  and  various  small  rocks  below,  '68,  731. 

By  M.  Maillefert,  1851-'53,  for  the  removal  of  rock  in  Hell  Gate  by  surface  blasts, 
•68.  732,  733. 

By  advisory  board,  1856.    (See  Board  of  Engineers.) 

By  Llentenant-Colonel  Newton,  1867,  for  the  improvement  of  navigation  through 
Hell  Gate  by  three  plans,  to  wit :  1st,  by  the  removal,  to  a  mean  low- water  depth 
of  25 to  26  feet.  Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  and  Heeltap,  with 
locks  off  Negro  Point,  Scaly  Rock,  and  Hallet's  Point ;  with  sea-walls  on  Hen 
and  Chickens,  Flood  Rock,  Gridiron,  and  Hog  Back,  Holmes  Rock,  Great  and 
Little  Mill  Rock,  Bread  and  Cheese,  and  Ry lander's  Reef.  Time  required  for 
completion,  six  years,  at  estimated  cost  for  channel,  25  feet,  $5,008,080 ;  for  26- 
foot  channel,  |5,723,129,  '68,  738,  741.  Revised,  1870,  to  $4,100,000,  '70,  4^8. 
2d  (see  Projects).  3d,  by  the  removal  of  Pot  Rock,  Frying  Pan,  Way's  Reef, 
Shelldrake,  Heeltap,  Scaly  Rock,  and  part  of  Hallet's  Point,  with  sea-walls 
along  Hen  and  Chickens,  Flood  Rock,  and  Gridiron,  at  estimated  cost,  to  a 
depth  of  25  feet,  $2,674,930 ;  to  a  depth  of  26  feet,  $2,877,000,  '68,  65,  730.  This 
plan  reconunended  by  Chief  of  Engineers  for  commencement  of  work,  but  sub- 
sequently became  expanded  to  second  plan  (see  Projects),  '68,  730:  '70,  438: 
•72,803;  '75,11,202. 

Flan  for  passing  obstruction  at  Hell  Gate  by  canal  through  Astoria,  1870.    The 
project  for  the  removal  of  rock  in  channels  considered  preferable,  '70,  436. 
Private  and  Corporate  Worl£. 

1861-'63.  Partial  removal  of  Coenties  Reef  by  New  York  City,  '68,  744. 

1870.  Construction  of  sea-wall  at  head  of  Biackwell's  Island  by  commissioners  of 
public  charities,  '70,  437. 
Projects. 

By  Lieutenant-Colonel  Newton,  second  plan,  1867,  for  improving  navigation  through 
Hell  Gate  to  a  mean  low-water  depth  of  25  to  26  feet,  Pot  Rock,  Frying  Pan, 
Way's  Reefl  Shelldrake,  Heeltap,  with  rock  off  Negro  Point,  Scaly  Rock,  Hal- 
let's Point,  Ne^ro  Head,  Flood  Rock,  Hen  and  Chickens,  and  the  Gridiron,  with 
sea-walls  on  Hog's  Back  and  Hobnes  Rock,  Great  and  Litilo  Mill  Rocks,  Bread 
and  Cheese,  and  Rylander's  Reef.  Operations  to  require  ten  years,  at  estiinatod 
cost  for  channel  25  feet  in  depth,  $7,7:17,974 ;  for  channel  26  feet  deep,  $-^,692,645, 
•68.  66,  741. 

Foregoing  project  modified,  1870,  by  omission  of  sea- walls,  and  revised  by  the  expe- 
rience of  recent  operations.  The  larger  rocks,  such  as  Hallet's  Point,  Flood, 
and  Middle  Rock,  to  be  removed  by  tunneling,  and  the  lesser  rocks  by  use  of 
steam-drilling  scow;  estimated  cost  to  depth  of  26  feet,  $4,689,820/70,  437: 
'71,  725;  '72,  803 ;  '74,  ii,  164 ;  '75,  ii,  202 ;  '76,  i,  243. 

By  Lieut.  Col.  J.  Newton,  1868,  for  the  removal  of  Battery,  Diamond,  and  Coenties 
Reefs  to  mean  low-water  depth  of  24  feet,  by  drilling,  blasting,  and  dredging, 
atestimatedcost  of  $449,300,  '68,  742,  745;  '74,  ii,  164;  '76, 1,  243. 

tarveys. 

At  HeLiIj  Gat^  * 
1848.  By  Lieutenant  Davis,  U.  S.  N.,  '68,  730. 
1853.  By  M^or  Fraser,  '68,  733. 
1^6.  By  Lieutenant  Craven,  '68,  729,  734. 
1866-79.  By  Lieutenant-Colonel  Newton,  '66,  iii,  29;  '67  41;  '69,  55,  389;  '72, 

803;  '78,55. 
1867.  By  Lieutenant-Colonel  Newton,  of  Diamond,  Battery,  and  Coenties  Reefs, 
'68,  742,  745. 
Maps. 
Sketch  of  plan  of  shaft  and  tunnels  at  Hallet's  Point,  '72,  803;  '73,  936;  '74,  ii, 
163;  '75,  ii,  201.    Sketch  showing  Way's  Reef,  '75,  ii,  210.    Map  of  Hell  Gate 
and  vicinity,  '79,  376.    Progress  sketch  of  Flood  Rock,  showing  condition  of 
the  excavation,  '79,  378. 

[L.  Y.  S.] 
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ECHO  HABBOB  (Ifew  Boehelle),  BT.  T.— Ibcpboykment  of. 

Appropriations. 

1878 $10,000, 'TS*  57,730. 

1879 3, 000, '79,  63,  890. 

Total $13,000 

Commerce* 

Statistics,  '76,  i,  266;  '78,  420;  '79,  389. 
ContF&cts 
1H78.  Thomas  A.  Scott,  remoying  Start  Bock  to  7  feet,  $6,125,  '79,  390. 
Abstracts  of  bids,  '79,  390. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  57;  •78»  57;  '79,  63. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  1875  to .    Reports,  '76,  i,  263;  '78,  420;  '79,388. 

Assistants. 
Julius  H.  Striedinger,  '76^  i,  265. 
A.  Doeriainger,  '7^  i,  264. 
Estimates. 
By  Lieutenant-Colonel  Newton,  for  removal  of  Sheep's  Head  Rock  and  Start  Rocks, 
$38,955.30.    For  the  removal  of  Long  Rock.  $37,696  additional,  '76,  i,  265.    To 
complete  existing  project,  ^,955.38,  '79,  390. 
Financial  Statements. 

•78,57,  420;  '79,63,  390. 
Operations. 

Kemoval  of  Start  Rock,  by  contract  in  progress,  '79,  63,  389. 
Phjrsical  Characteristics. 

General  description  of,  '76,  i,  263-265. 
Plans.    (See  Estimates.) 
Projects. 
By  Lieutenant-Colonel  Newton,  for  the  removal  of  Sheep's  Head  and  Start  Boeks, 
'76,  i,  264;  •78»  420;  '79,  389. 
Surveys. 
1875.  By  J.  H.  Striedinger  and  A.  Doerflinger,   under  direction  of  Lieutenant- 
Colonel  Newton.    Report,  '76,  i,  263. 


EBEBTTON  HABBOB,  N.  C— Improvement  of. 

Appropriations. 

1878 $4,000, '78,  175:  '79,696. 

1879 1,000,  '79,  92,  696. 

Total  to  1879 $5, 000,'79,  696. 

Commerce. 

Requirements,  '76,  i,  359. 
Statistics,  '73,  867,  858;  '79,  698. 
Contracts. 
18/8.  G.  H.  Ferris,  dredging,  at  15  cents  per  cubic  yard,  *79,  697. 
Abstracts  of  contracts,  '79,  697. 
Abstracts  of  bids,  '79,  697. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '73,  79;  '76, 1,  68;  '78*  175;  '79,  9t. 
Engineers  in  Charge. 

Maj.  W.  P.  Craighill,  1872.    Report,  '73,  854. 

S.  T.  Abert.  U.  8.  C.  E.,  1875.    Report,  '76,  i,  358. 

Capt.  Charles  B.  Phillips,  1879.    Report,  '79,  696. 

A  aof  fiTA^T 

George  H.  EUiott.    Reports,  '73,  856;  '79,  697. 
Vjftti  mates 
By  George  H.  Elliott,  1872,  for  dredging  channel,  100  feet  by  9  £Bet,  from  the 

wliarves  to  deep  water  in  the  bay,  $10,000,  '73,  85^,  857. 
By  S.  T.  Abert,  1875,  for  dredging  channel,  2,500  feet  to  2,600  feet  by  100  feet  by  9 
feet,  and  deepening  the  approach  to  the  wharves,  $12,650,  '76,  i,  360. 
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EDENTON  HABBOB,  BT.  €.-Continned. 
Fwancial  Statemeiics. 

•79.  s«,  ey?. 

Operatfoiis* 

1878-79.  Channel  850  yards  long,  100  feet  wide,  and  9  feet  deep,  dredged;  21,360 
cubic  yards  removed ;  dredging  a  taming  basin  begun,  '79,  91,  696,  697. 
Physical  Characteristics. 

General  description,  '78»  857  ;x'76b  i,  358,  359. 
Projects. 
By  S.  T.  Abert,  1875,  for  dredg;ing  channel,  850  yards  by  100  feet  by  9  feet,  and  p 
turning  basin  at  wharves  lor  steamers;  estimated  cost,  |12,650,  '79,  91,  696. 
SawevSa 
1872.  Under  direction  of  M^or  Craighill,  by  George  H.  Elliott.    Report,  '73,  854, 

856. 
1875.  By  8.  T.  Abert.    Report,  '76,  i,  358. 


EBGABTOWlf  IIABBOB9  MASS.—lMPRofbMENT  of. 


IftW  (survey) $500.    Act  of  May  20. 

1829 2,500.    Act  of  March  2. 

1872 20, 000, '72,  95. 

Total,  $23,725.27,  by  H.  Doc.  120,  44th  Cong.,  1st  Sees. 
Coiamerce* 
Commercial  importance  of  Edgartown,  '72,  978 ;  '74,  ii,  209,  215. 
Justification  of  improvement,  ^72,  979;  '74,  ii,  208,  209,  216;  '75,  ii,  276. 
Statistics,  '72,  979;  '75,  ii,  272,  276. 
Eagineers. 
Chief  of  Enginxers. 

Reporte,  '72,  95;  '73,  86;  '74,  i,  96;  '76,  i,  106. 
Board  of  Engineers. 
Unit-ed  States  advisory  council,  1872,  co-operatine  with  the  harbor  commissioners 
of  Massachusetts,  approve  the  plan  of  the  harbor  commissioners  to  reopen  the 
inlet.    Report  (extract),  '74,  ii,  195. 
(Admiral  C.  H.  Davis,  U.  8.  N.,  and  Professors  Benjamin  Pierce  and  Henry  Mitchell, 

U.  8.  C.  8.) 
Engineers  in  Charge. 
Lieutenant-Colonel  George  Thom,  1872.    Reports,  '72,  955, 976. 
Msy.  G.  K.  Warren,  1872^5.    Reports,  '73,  949;  '74,  ii,  182;  '75,  ii,  268. 
Assistants. 
Sophus  Haagensen,  1872.    Report,  '72,  979. 

H.  8.  Van  Ingen,  1873-75,  '74,  ii,  183;  '75,  ii,  269.    Reports,  '74,  ii,  210;  '75,  ii, 
272. 
Bsttmates.    (8ee  also  Projects. ) 
By  Sophus  Haagensen,  for  dredging  straight  channels,  $17,897,  $26,473,  $45,000;  for 

dredging  an  S-curved  channel,  $49,3%,  '72,  981. 
By  Major  Warren,  for  breakwater,  jetties,  sand-catchers,  dredging,  &.c.,  $220,000, 

'74  ii  208 
By  H.  8*.  Van  Ingen,  for  jetties,  $1,300 :  for  dredging,  $19,000  and  $80,000,  '75,  ii,  275. 
Financial  Statements. 

•73,  87,950;  '74,  i,  97,  ii,  182;  '75,  i,  107,  ii,  272. 
O^rations. 

1872-73-74.  42,568  cubic  yards  dredged  by  hired  machinery,  '73,  950;  '74,  ii.  212. 
Pliysical  Characteristics. 
General,  '72,  980;  '74,  ii,  203;  '75,  ii,  274,276,277.    Effect  of  waves,  '72,  976.977, 
981;  '74,  ii,  199,200,205,212.    Discussion  of  tides,  '74,  ii,  189,  et  acq.    Tidal 
curves,  '74,  ii,  198;  '75,  ii,  272. 
Plans. 
By  Prof.  H.  L.  Whiting,  to  open  a  channel  through  Cotamy  Beach,  '74,  ii,  186. 
By  Sophus  Haagensen,  for  dredging  a  straight  channel  with  a  depth  of  4  feet  and 
widths  of  100,  200,  or  300  feet ;  for  dredging  an  8-curved  channel  to  a  depth  of 
4  feet  and  width  of  300  feet  from  Cotamy  Bay  to  the  ocean,  '72,  981. 
By  JAajoT  Warren,  to  open  a  channel  300  feet  wide  and  4  feet  deep  at  the  east  end  of 
the  bay ;  for  prot>ection  of  beach  by  jetties  50  feet  long  and  50  feet  apart  and 
riprappmg ;  tor  construction  of  breakwater  300  feet  long  and  20  feet  wide  on 
top;  also  for  saod-catchers,  '74,  ii,  208. 
By  H.  8.  Van  Ingen,  for  dredging  middle  ground  to  depths  of  12  feet  or  18  feet ;  for 
jetties  at  Cape  Poge  and  south  of  Cape  Poge  Pond,  '75,  ii,  275. 
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EDOABTOlTJir  HARBOR,  MASS.— ContinaedL 

State,  PriTate,  and  Corporate  IFork* 

Board  of  harbor  commissioDers  of  Massachaaetts  referred  to,  '74,  ii,  184 ;  *75,  ii,  269. 
Projects. 
By  Lieutenant-Colonel  Thorn,  for  dredjging  channel  150  feet  wide  and  4  feet  deep,  at 
an  estimated  cost  of  |!i^,000,  '72,  §78.    Failure  of  the  work,  '74,  i,  97. 
Surveys. 
1846-»o4-'55-'56  and  1871.  Included  in  Coast  Survey,  '72,  980;  '74,  ii,  185. 
1872.  By  Sophus  Haagensen.    Report,  '72,  979. 
1874.  By  H.  8.  Van  Inffen.    Heport,  '75,  ii,  272.    Comparison  between  surveys  of 

1846  and  1871,  '74,  li,  209;  1871  and  1874,  '75,  ii,  273. 
Maps. 
Of  Vineyard  and  Nantucket  Sounds,  '74,  ii,  192.     Of  Edgartown  Harbor,  '75,  ii, 
276.     Sketch  of  beach,  '74,  ii,  204. 


££•  EST£BO  (near  Santa  Barbara),  CAIL..— Examination  of. 

Commerce. 

Present  commerce  does  not  Justify  the  improvement,  '73,  1149,  ll&O. 
Engineers. 
Chief  of  Ekoixebrs. 

Report,  '73,  109. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Report,  '73,  1148, 1149. 
Estimates. 
By  Lieut.  Col.  C.  S.  Stewart,  aggregate  for  entire  improvement,  from  $8,145,954  to 
$9,537,454,  '73,  1150. 

Plans. 

By  Lieut.  Col.  C.  S.  Stewart,  for  the  improvement  of  El  Estero  by  excavating  a 
basin,  construction  of  stone  jetties,  breakwater,  and  fender  piling,  '73,  1150. 
Surveys. 
Examination  by  Lieut.  Col.  C.  S.  Stewart,  '73,  1148. 


ElilZABETH  BITEB9  N.  J.— Improvement  of. 
Appropriations. 

1879,  $7,500, '79,  67. 
Commer4;e. 

Jusciflcation  of  improveme&t,  '79,  481,483. 
Statistics,  '79,  483. 
Engineers. 
Chief  of  Engineers. 

Report*,  '78,  63;  '79,  67,75. 
Engineer  in  Charge. 
Col.  J.  N.  Macomb,  '78,  63;  '79,  66,74.    Report,  '79,  48L 

A.8SI  ST  ANT. 

A.  Doerflinger,  '79,  481.    Report,  '79,  481. 
Estimates.    (See  Projects.) 
Piiysical  Ciiaracteristics. 

Descnption  of,  '79,  481, 482.    Di£ference  in  tides,  '79,  482. 
Projects. 

Of  Colonel  Macomb,  1879.  for  dredffing  an  8-foot  channel,  60  feet  wide,  from  7-foot 
depth  below  to  Broad  street  bridge;  estimated  coet,  $25,000,  '79,  67,482,483. 
Surveys. 

1878.  Ordered  and  in  progress,  '78,  63. 

1679.  Completed  by  A.  Doerflmger,  '79,  69,76,481. 
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ELIZABETH  BITER  (South  Branch),  TA.— Ibiprovxmext  of. 

Appropriations* 

18a9  (survey) |80,    Act  of  March  2. 

1873 15,000,  '73,76,785. 

1874 10,000,  '74,  i,  87,  ii,  58. 

1875 5,000,  '75,  i,  94,  ii,  127. 

1876 5, 000, '76,  i,  68, 351 ;  '77,352. 

1878 - 5,000,  '78»  73,515. 

Total  to  1879.. .....  $40,080. 

list  of  appropriations,  '79,  679. 
C^mBierce. 

Statistics,  '72,  717,719;  '73,  786;  '74,  i,  59;  '77,  362;  '78, 514. 
Contracts. 
18r3.  G.  H.  Ferris,  dredging  29,500  cnbic  yards,  '74,  i,  87,  ii,  58.— 1874.  Marshall 
Parks,  dredging  11,855  cubic  yards,  '74,  i,  87,  ii,  58.    H.  £.  Culpepper,  dredging 
27»709/,ft,  cubic  yards,  '75,  i,  93,  ii,  127.— 1875,  H.E.Culpepper,  dredging,  '7^ 
i,  351.— 1877.  Thomas  P.  Morgan,  dredjrinff,  '77,  361.-1878.  H.  E.  Culpepper, 
dredging,  at  27  cents  x>^r  cubic  yard,  '79,  680. 
Abstracts  of  bids,  '73,  785;  '74,  ii,  59;  '75,  i,  126;  '76,  i,351;  '77,  361;  '79,  680. 
Bs^neers. 
Cmsr  OF  Enginebbs. 
Reports,  '71,76;  '72,71,72;  '73,76;  '74,  i,  86;  '75,  i,  93;   '76,  i,  67;  '77,65; 
'78,  72 ;  '79,  89. 
Enoinbers  IX  Charge. 
Maj.  William  P.  Craighill,  1871-74.    Reports,  '71,  585;  '72,  715;  '73,785;  '74, 

ii,  57. 
a  T.  Abort,  U.  8.  O.  E.,  1874-78,  '75,  ii,  110.    Reports,  '75,  ii,  125;  '76,  i,  351; 

'77.  361 ;  '78»  514. 
Capt.  Charles  B.  PhiUips,  1878  to ,  '79, 679. 

AfiSIOTANTB. 

Capt.  Charles  B.  Phillips.    Report,  '72,  718. 
J.E.  Weyss,  '72.  718,720. 
Gilbert  Thompson,  '72,  718,720. 
George  H.  Elfiott.    Report,  '79,  681. 
Bsiinatcs. 
By  Charies  B.  Phillips,  1872.  for  dredging  7-foot  channel  to  the  lock  of  the  Albemarle 
and  Chesapeake  Canal,  $18,000,  '72,  716, 720 ;  increased  to  $25,000  by  Major 
Craighill,  '72,  716,718;  '73,  785;  in  1874  increased  $5,000,  '74,  ii,  58. 
By  8, T.  Abort,  1875,  increased  $8,500,  '75,  i,  87,  ii,  127;  '76,  i,  351;  increase  from 
$25,000  to  $40,000,  owing  to  increase  of  traffic,  '78,  514 ;  '79,  679. 
Flsancial  Statements. 

'73^76,785;  '74,  i,  87,  ii,  58;  '75,  i,  94,  ii,  127;  '76,  i,  68,351;  '77,  65,362;  '78»  73, 
515;  '79,  89,679. 

Operations. 

1872-73.  Dredging  by  contract,  '73,  76,785. 

1873-74.  5,400  yards  channel  dredged  60  feet  by  7i  feet,  '74,  i,  86,  ii,  57. 

1874-75.  Dredging  through  Nicaragua  and  Deep  Creek  Bars ;  27,709f  cubic  yards 

removed,  '75,  i,  93,  ii,  126. 
1875-76.  Dredging  channel  60  feet  by  7^  feet  from  canal  lock  to  near  Park's  Gap, 

•76^  i,  67, 3G1. 
1877-78.  A  cut-off  dredged  near  the  lock  and  the  gap  widened,  '78»  i,  72, 514. 
1878-79.  14.914  cubic  yards  dredged;  a  wreck  and  snags  removed,  '79,  89,679,681. 
njsical  Ciiaracteristics. 
Described,  '72,  716,718;  '75.  ii,  127. 

rrirate  and  Corporate  UTorlc* 

A  considerable  amount  expended  fi-om  time  to  time  by  the  Albemarle  and  Chesa- 
peake Canal  Company,  '72,  719. 
Projects. 

By  Captain  Phillips,  1872,  for  7  foot  channel  to  the  lock  of  the  Albemarle  and  Ches- 
apeake Canal,  '72,  716. 

By  8.  T.  Abort,  1875.  for  channel  80  feet  b^  8^  feet,  '75,  ii,  126;  and  deepening  the 
approaches  to  Park's  Gap,  '75,  i,  94,  ii,  127. 
avrveva. 

1871.  Tinder  direction  of  M^|.  W.  P.  Craighill,  by  Capt.  Charles  B.  Phillips,  assisted 
by  J.  £.  Weyss  and  Gilbert  Thompson,  '72,  715, 718. 
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fiUK  RIT£B,  HB.— iMFBOVBMKzrr  or. 

A  ppropriatloiis. 

1874 15, 000, '74,  i,  80,  ii,  16. 

1875 5.000, '76,  i,  85,  ii,  02. 

Total  to  1879 $10,000. 

Commerce. 

Statistics,  '73,  816,817;  '74,  ii,  82. 
Contracts. 

1875.  A.  A.  Dodge,  dredging,  at  25  cents  per  cubic  yard,  '76^  i,  62,  ii,  282. 
Abstract  of  rejected  bids,  '75,  ii,  62. 

£ng:ineers. 
Chief  of  Engineers. 

Keports,  '73,  77;  '74,  i,  79,89;  '75,  i,  84;  '76,  i,  62 
Engineer  in  Charge. 
M%j.  W.  P.  Craighill.    Reports,  '73. 815 ;  '74,  ii,  15, 81 ;  '75.  ii,  61 ;  '76^  i, 

A.flSIST  A  NT  A 

William  Popp.    Reports,  '73.  816;  '74,  ii,  81,82. 
Henry  Bacon.     Report,  '75.  ii,  62. 
Capt.  C.  B.  PhilUps,  January,  1876,  '76,  i,  282. 
Estimates. 
By  William  Popp,  for  a  7-foot  channel,  $28,000;  for  a  6-foot  channel,  |18,000,  '7% 

815. 816. 
Major  Craighill,  1873,  for  channels  in  both  branches  75  feet  by  6  fidet,  $36,000,  or  50 
feet  by  6  feet,  $25,000,  '74,  ii,  15,8'4;  '75,  i,  85,  ii,  61. 
Financial  Statements. 

•74,  i,  80,  ii,  16;  '75,  i,  85,  ii,  62;  '76,  i,  62,282. 
Operations. 

1874-75.  Abont  900  feet  of  dike  built  by  open  purchase  and  hired  labor;  oompleted 

October  31,  1874;  5,441  cubic  yards  diedged,'75,  i,  85,  ii,  62,63. 
1875-'76.  15,565  cubic  yards  dredged,  '76,  i,  62,  li,  282. 
Pbyslcal  Cbaracterlstics. 

Described,  '73,  816;  '74,  ii,  82,83. 
Plans.    (See  Estimates.) 
Projects. 
By  William  Popp,  and  adopted  by  M%jor  Craighill,  1873,  for  dredging  and  dUdng 
channels  6  feet  deep  at  low-water  in  the  Big  Elk  irom  Cedar  Point  to  Elkt4m 
and  in  the  Little  Elk  as  far  as  Burnett's  Whatf ;  estimated  coat,  75  feet  \ndfi, 
$36,000;  50  feet  wide,  $25,000,  '74.  ii,  15,82,83. 
Snrrejrs. 
1873.  Examination  by  William  Popp,  under  direction  of  M^or  CraigfaiU.    Reports, 

'73.815,816;  '74,  ii,  81,82. 
1873.  By  William  Popp,  under  direction  of  M%jor  Craighill.    Report,  '74.  ii,  81,82. 

1876.  A  resurvey  under  direction  of  Mi\jor  Craighill,  '76,  i,  282. 


EliK  BITEB9 1¥.  TA.— Survey  from  mouth  to  Braxton  Court-Houss. 

Appropriations. 

1875  (allotment,  for  survey)..     $500,  '76,  ii.  166. 

1878  (appropriation) 5, 000,  '79,  80, 656. 

1879  (appropriation) 5,000,  '79.  80,556. 

Commerce. 

Mineral  products  of  valley,  '76,  ii,  171, 173, 175, 176.    Commerce  of  river  mostly  Um 
'79,  555. 
Engineers. 
Chief  of  Enoinsers. 

Reports,  '76,  i,91;  '79,  80. 
Enginerr  in  Charge. 

MaJ.  W.  P.  Craighill,  '76,  i,  91.    Reports,  '76,  ii,  166;  '79.  655 
Assistants 
N.  H.  Hution,  '76.  ii,  166,     Report,  '76,  ii,  167. 
C.  Humphries,  '76,  ii,  166,171. 
Estimates. 
1H75.  For  an  open  navigation  by  sluices  through  shoals,  $100,000,  '76^  ii,  166,171. 
For  slack  water  navigation,  by  22  locks  and  dams,  if  of  masonry,  $1,543,060;  if 
of  timber  and  masonry,  $1,000,000,  '76.  ii,  167, 170 ;  '79,  555. 
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IF.  TA«— Oominued. 


Ph]r§ieal  Characteristics. 

Pools,  choract.er  of;  width  of  river;  fall  of;  discharge  of;  freshets  on,  '76,  ii,  166, 
168.    Geological  formation  of  valley  of,  '76|  ii,  172.    Mineral  springs,  '76,  ii, 
173,176.     Cement  rock,'76,  ii,  176;  '79,  1417. 
Plans. 
1875.  An  inadequate  navigation  from  mouth  to  Braxton  Conrt-House,  100  miles,  for 
a  depth  of  1  foot  and  width  of  10  feet,  by  cutting  sluices  through  shoals,  '76,  ii, 
166, 169.     81ackwat«r  navigation  to  depth  of  4  feet  from  mouth  to  Braxton 
Coort-House,  100  miles,  by  means  of  22  locks  and  dams,  locks  120  feet  by  24  feet ; 
average  lift,  8  feet,  '76,  ii,  167, 169, 170.    Small  need  of  improvement,  '79, 555. 
Frirate  and  Corporate  l¥orl£. 
Poorly  built  and  badly  located  dam  and  lock,  built  by  State.  2^  miles  above  mouth ; 
should  be  removed,  '76,  ii,  167, 169, 170. 
Projects. 
Maj.  W.  P.  Cniighill,  1879,  for  expenditures  of  appropriation  of  1878  (^,000)  by 
removal  of  obstructions ;  small  occasion  for  improvement,  '79,  80,555. 
Swreirs. 
\8!b.  From  month  to  Braxton  Conrt-House,  100  miles,  '76,  i,  91,  ii.  166, 167.    Notes 
from  previous  civil  surveys,  '76,  ii,  166, 167, 171.    Value  of  level  and  micrometer 
attacnment  to  transits  for  rapid  surveys,  '76,  ii,  171. 


CREOBT  BimEBy  TEHTIV.  AND  TA.— Examination  of. 

.  (See  also  Clinch  Rivieb.) 

CsBiaieree. 

Jastification  of  improvement,  '76,  i,  745,  746. 
fiagiaeers. 

ChiKF  of  flNGXNSERS. 

Report,  '76,  i,  87. 

EXGINEER  IN  CHARaE. 

3Ii«.  W.  McFarland,  '76,  i,  87.    Report,  '76>  1,  746. 

AsSIfiTANT. 

W.  M.  Gordon.    Report,  '76,  i,  745. 
Esdaiates.    (See  Plans.) 
Physical  Characteristics. 

Dwcription  of,  '76.  i,  745,  746. 
Plaas. 

Of  M^or  McFarland,  1876,  for  construction  of  800  feet  of  wing-dams  and  the  removal 
of  obstructions  j  estimated  cost,  $17,625;  not  recommended,  '76,  i,  745,  746. 
Slackwater  navigation  considered  impracticable,  '76,  i,  746. 
Bonreys. 
1876.  Examination  above  its  mouth  by  W.  M.  Gordon,  '76^  1,  87,  745. 


EBI£  (Pres^oe  Isle)  HABBOB^  PA.— Impbovembnt  of. 

AMropriatiOBS. 

l»3(survey) $150  00.    ActofMareh3. 

1824 20,000  00,  '66»  iij,  31. 

1826 7,000  00,  '66,  iii,  31. 

1827 2,000  00,  '66^iii,  31. 

Ufl8 6,223  18,  '66,  iii,  31. 

1829 7,390  25,  '66,  iii,  31. 

1831 1,700  00, '66,  iii,  31. 

1832 4,500  00,  '66,  iii,  31. 

1833 6,000  00,  '66.  iii,  31. 

1834 23,045  00,  '66,  iii,  31. 

18K 5,000  00,  '66b  iii,  31. 

1836 15,122  80,  '66,  iii,  31. 

1837 15,000  00,  '66,  iii,  31. 

1838 30,000  00,  '66,  iii,  .31. 

1844 40,000  00, '66.  iii,  31. 

18B2 30, 000  00, '66,  iii,  31. 

1864  (aUotment) 15, 000  00,  '66,  iii,  31 ;  '67,  138, 145. 


1 
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ERIE  (Presqne  Isle)  HARBOR,  PA*— Contmued. 

Appropriatioiis— Continued.  i 

1866 $36,961  00,  »66,  iii,  4,  31,  iv,  1. 

1867 25,000  00,  '67,31. 

1868  (allotment) 40, 000  00,  '68,  24,  42,  164. 

1869  (aUotment) •22,275  00,  '69,  22. 

1870 20,000  00, '70,  50:  '71,48,  19a 

1871 29;000  00,  '71,48,198. 

1871  (allotment) 1 10, 000  00,  '71,  48,  198. 

1872 15,000  00,  '72,44,234. 

1874 20,000  00,  '74,1,52,225. 

1875 80,000  00,  '75,  i,  57. 

1876 40,000  00,  '76,1,109,  142,  ii,  566;  '77,968. 

1878 25,000  00, '78,  131,  1267. 

1879 25.000  00,  '79,  174,1710. 

Total  to  1879 $616,367  23. 

List  of  appropriations  from  1823  to  1879,  '79,  1709. 
Commerce. 

Requires  channel  to  admit  vessels  drawing  14  feet,  '67,  252.  Great  increase  of,  '69, 
144. 

Statistics,  '66.  iii,  31,  iv,  75;  '67,  231;  '68»  164;  '69,  144;  '70,  183;  '72,234;  "TS^ 
343;  '74,  i,  225;  '75,  i,  317;  '76.  ii,  566;  '77,  970. 
Contracts. 

1866.  James  Loveday,  iron,  '66^  iv,  74 ;  '67,  232,  233.'-1867.  Brooks  &  Adams,  tim- 
ber, '67,  232,  233.  t  Vincent  A  King,  materials  and  labor,  '67,  232,  233;  '68^ 
168-177,  188.  Lee  &  Dunbar,  dredging,  '67,  232,  233 ;  *72,  233.— 1868.  Lee  A 
Dnnbar,  dredging,  '68,  163,  168.  William  Nichols,  repairing  piers,  '68,  163, 
16^.-1871.  Lee  &  Dunbar,  di-edging,  at  23  cents  per  cubic  yard,  '71,  198;  '73, 


McCurdy,lron,  '78»  1266.    Ferris  A  Garfield,  materials  and  labor,  '78,  1266.- 
1879.  O.  J.  Jennings,  dredging  at  15  cents  per  cubic  yard,  '79, 1710. 

Abstracts  of  bids,  '66,  iv,  4,  5;  '68;  166, 167,  186,  187,  ite;  '71,  199,  200;  '73,  343; 
'79,  1710. 

Form  of  bids,  '66,  iv,  3. 
Bocnments.    (Notj»rinted  in  reports. ) 

Report  of  Board  of  ffngineers  of  1874  to  consider  plan  for  shore  protection  for  Pe- 
ninsula Point,  '75,  1,  316. 


Chief  of  Enoinexrs. 
Reports,  '66^  i,  4,  ii,.41,  iu,  4,  31,  iv,  2;  '67,  31,  258;  '68,  42,  177,  178;  '69, 2% 

38;  '70.  49;  '71,  45,  47;  '72,  42;  '73,  45;  '74,  i,51;  '75,  i,56;  '76^  i,  109, 148; 

•77,  116;  '78»  130;  '79,  173. 
Board  of  Engineers. 
Convened  at  Detroit  March  18,  1868,  to  consider  causes  of  careening  of  cribs  and 

remedy  for.    A^oumed,  and  reconvened  at  Erie  March  23.    cTzamined  the 

work  and  a^oumed.    Reconvened  at  Detroit,  and  recommended  the  use  of 

cribs,  24  feet  instead  of  18  feet  wide,  grillage  instead  of  tight  bottoms,  and  rip 

rap.    Report,  '68,  179-183. 
(Colonel  Macomb,  Lieutenant-Colonels  Newton,  Raynolds,  and  Blnnt,  Migo*' 

Wheeler,  and  Captain  Harwood.) 
Convened  at  Erie  October  18,  1870.    Recommended  brush  and  stone  oonstructioc 

in  places,  protection  of  beach  by  planting  slips  of  poplar,  beech,  etc.,  and  lotf 

ialation  to  prevent  the  removal  of  standing  or  faUen  timber,  etc.    Report,  '71 

206-208. 
(Lieutenant-Colouels  Woodruff  and  Foster,  and  Mi^r  McFarland.) 
Engineers  in  Charge. 
Capt,  T.  W.  Maurice,  1824,  '67.  138 ;  '79.  1707. 

Col.  William  Tumbnll,  l^<55-'o6.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Mi^.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sees. 
Lieut  Col.  T.  J.  Cram,  18(>4-*ia.    Reports,  '66»  i,  13,  20,  iv,  1-^  73-75;  '67,  i:«. 

148,  230-233, 254 ;  '68»  168-177,  183-185. 


*  Called  (33,500,  W,  38,  144. 

tCalkd  |ft,OS^^,  44.  2M.    Allotted  fVom  apinopriatkNi  fiir  ftT«niinstton  sad  sorrey  of  Northeni and 

oithwe«t»ni  Lakee.  etc.  *n,  44,  234. 

tCoDtroTeny  between  Colonel  Ctmb  and  contracton:  bietonr  of  the  cam,  and  nisn  for  MtUenwnt 

ibioitted  by  Colonel  Cram,  *«8, 1«»-177.    Report  of  «  fioud  of  Snginoen  tai  reUtionto,  'tis,  1S&-1S. 
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'IB  ^^1^^  VS^^M^^  ATI  ^  1 T)  T1  tf^  li 

Walter  McFailand,  1868-^1.    Reports,  '68, 162-168 :  '69, 142 ;  '70, 181 ;  '71, 

C»pt.'aL.Gme8pie,  1871,  '71,  189.    Reports,  '71,  198,  200;  '72,  223. 

Umj.  FranUin  Harwood,  1873-74.    Reports,  '73,  342;  '74,  i,  225. 

Ueat.  Col.  C.  E.  Blunt,  1874-78,  '74,  i,  215.    Reports,  '76,  i,  316 ;  '76,  ii,  5€3 ;  '77, 
,        963,  968. 
I     Ibg.  Walter  McFarland,  187&    Report,  '78»  1266. 
'     Maj.  John  M.  Wilson,  1878  to .    Report,  '79,  1707. 

Capt.  F.  U.  Farquhar,  '66,  u,  41,  iv,  2. 
Inrin  Camp,  '68,  169,  172,  180.    Report,  '71,  202,  205. 
ICapt.  M.  B.  Adams.    Report,  '79,  1710. 


By  Board  of  Engineers,  date  not  kno^n,  for  entire  and  permanent  completion  of 

eastern  entrance,  f56,760;  of  western  entrance,  |212,345.37;  total,  $269,105.37, 

S.  Doc.  1,  34th  Cong. J  1st  Sees. 
Bf  IC^or  Graham,  1857,  immediate  repairs  of  piers,  $8,638.    Estimate  of  Boatd  of 

Engineers  revised  to  $83,091.86  for  eastern  entrance  and  $334,408.09  for  western 

entrance;  total,  $417,499.95,  S.  Doc.  42,  35th  Cong.,  1st  Bess. 
By  Colonel  Cram,  1865,  for  dredging  to  13  feet,  $15,126.90,  and  extension  of  north 

pier  500  feet  to  13  feet  of  water,  $21,835;  total,  $36,961.90,  '66,  i,  4,  20,  21,  24, 

iv,  1,  73. 
Bj  Colonel  Cram,  1866,  for  permanent  completion,  $25,000,  '66,  iii,  4,  31. 
^f  Colonel  Cram,  1867,  for  repairs  and  dredging  to  14  feet,  $69,000,  '67,  31. 
Bj  Major  McFarland,  1868,  for  repairing  pier,  $16,000 ;  for  dredging  outer  bar, 

$5,000 ;  for  dredging  inner  bar,  $35,0<:@,  '68,  164. 
By  Major  McFarland,  1h69,  for  completion  of  work,  $45,900,  '69,  143;  '70,  182. 
Jfy  Major  Harwood,  1873,  for  entire  and  i)ermanent  completion  of  channel,  beach 

protection,  and  repairs  of  piers,  $75,000,  '73,  343.  In  1874,  $80,000,  '74,  1,  225. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  south  pier,  $50,000,  '75,  i.  317. 
By  Lienrenant-Colonel  Blunt,  1876,  for  protection  of  shore,  etc.,  $56,000,  '76,  i,  106, 

li,  566. 
By  MiOor  Wilson,  1H79,  for  completion  of  existing  project,  $90,000,  '79,  1710. 
uaBcial  Statements. 

'66,  i,  25;  '67,31,  148;  '68»  163;  '69,  38;  '70,  50;  '71,  48;  '72.  234;  '73,  45,  343; 
•74,  i,  225;  '75,  i,  317;  '76^  i,  109,  ii,  566;  '77,  116;  '78»  131,  1267;  '79,  174, 
1710. 


>Tj  of  early  operations,  '79,  1707. 
If^G-'Se.  Closing  breach  in  peninsula,  and  protection  of  beach  by  brush-work,  S. 

Doc. 42,  35th  Cong.,  1st  Sess. 
1857.  Operations  suspended,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
V¥jib-^C7.  Bepairs  of  piers  and  protection  of  shore  completed,  '66,  i,  20. 
lH67-^68w  Repairs,  pier  extension,  and  dredging,  '67,  31,  139;  '68»  164. 
ldG8-^69:  380  linear  feet  of  daoiaged  pier  repaired,  '69,  142. 
ISGd-^O.  Removal  of  60,000  cubic  yards  from  inner  bar,  channel  200  feet  by  14  feet; 

110  feet  of  piers  rebuilt,  '70,  49,  181. 
1870-^1.  SemoTal  of  25,317  cubic  yards  from  inner  and  outer  bars;  repairs  to  break- 
water completed,  '71,  47,  48,  198. 
1871-^.  Extension  of  north  pier  120  feet ;  removal  of  63,877  cubic  yards  from  bars; 

north  and  sou^  piers  repaired ;  51,300  assorted  trees  and  roots  planted  on  the 

neck  of  the  peninsula,  and  shores  protected  by  brush  and  stone,  '72, 44, 233, 234. 
im^lZ.  Dredging,  '73,  45,  342. 
1873-74.  Dredging,  '74,  i.  51,  224. 
1874-75.  About  18,000  cubic  yards  dredged;  north  pier  repaired;  1,472  feet  of  north 

spit  protected  by  piles,  brush,  and  stone,  and  1,480  feet  of  beach  protected  by 

pilt-s  and  plank  bulk-head,  backed  by  rubble,  '75,  i,  57,  316. 
1875^6.  Dredging  52,800  cubic* yards  from  inner  channel,  3,056  feet  of  pile  plank 

riprapped  fence  built,  repairs  to  piers,  and  500  feet  of  superstructure  rebuilt 

over  breakwater,  '76,  i,  109,  ii,  565. 
1876-77.  Extension  of  catch-sand  fence  1,461  feet,  415  feet  of  north  pier  rebuilt,  and 

28,594  cubic  yards  of  sand  dredged,  '77,  116,  96o. 
1877-78.  Dredging,  rebuilding  part  of  north  pier,  and  extending  catch-sand  fence, 

'78,  130,  1206. 
1878-79.  Dredging  and  rebuilding  400  linear  feet  of  superstructure  of  north  pier ; 

piers  repaired,  '79,  173, 1708. 
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Physical  Characteristics.  J 

Description,  '71, 5>00,208;  '75,  i,  316;  '76^  ii,  564;  '77.  969.    DiscoaBion  of,   »T 

1713.    Table  of  gauge  readinga  from  1875  to  1879,  '79,  1714. 
Projects. 
By  Board  of  Engineers,  date  not  kno^vn,  for  repair  and  extension  of  piers  at  casta 

entrance  to  12  feet  of  water ;  for  piers  to  form  a  western  entrance  at  or  near  tJ 

breach  in  Peninsula  Point,  and  checking  abrasion  and  restoring  the  origin 

water-line  of  the  island ;  estimated  cost,  |269, 105.37,  S.  Doc.  42,  &th  Cong.,  1 

Sess. 
By 'Colonel  Cram,  1865,  for  dredging,  repairs,  and  extension  of  piers  by  pile  MVOfrk ' 

13  feet  of  water :  modified  by  Chief  of  Engineers,  ordering  cribs  instead  of  pi 

piers ;  estimated  cost,  $36,961.90,  '66,  i,  ^0,  21,  iil,  4,  iv,  1,  2. 
By  Colonel  Cram,  1867,  for  14  feet  depth  of  channel ;  estimated  cost,  $54,666,  '6' 

31,  139,  254 ;  '68,  43. 
By  Board  of  Engineers,  186S,  for  increasing  width  of  cribs  from  18  feet  to  24  fee 

grillage  ana  riprap,  '67,  179-183.    Plans  and  specifications  for  this  project  li 

Colonel  Cram,  '68,  163,  183-185. 
By  Major  McFarland,  1868,  for  dredging  inner  channel  300  feet  by  14  feet,  '68^  IGi 
By  Mqjor  McFarland,  1869,  for  rebuilding  south  breakwater,  '69,  143;  '70,  181. 
By  Board  of  Engineers,  1870,  for  protection  and  preservation  of  peninsula  by  plani 

ing  slips  of  silver  poplar  or  beech,  brush  and  stone  protection  in  places ;  eel 

mated  cost,  $10,000,  '71,  48,  208. 
By  Board  of  Engineers,  1874,  for  protection  of  north  spit  by  constniotion  of  pril 

work  and  rubble  stone,  '75,  i,  316. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  beach  protection  of  pile  an 

plank  bulk-head  or  fence  backed  with  rubble,  '75,  i,  57,  316. 
By  Lieutenant-Colonel  Blunt,  1876,  for  extension  of  soutli  pier,  beach  proteotiol 

thorough  repairs  of  piers,  and  dredging,  '76,  ii,  564-566;  '77,  969. 
By  Major  Wilson,  1879,  for  extension  of  north  pier  800  feet,  south  pier  1,600  feel 

estimated  cost,  $120,000,  '79.  1708. 
By  Captain  Adams,  1879,  fur  shore  protection  by  log  and  pile  jetties,  '79,  1713. 
SHFv^evs 
1819.  By  Maj.  John  Anderson,  '79,  1707. 
1823.  By  Capt.  T.  W.  Maurice,  '79,  1707. 
1830.  By  Captain  Williams,  '79.  1707. 

1864.  By  Col.  T.  J.  Cram,  '79,  1707. 

1865.  By  John  De  La  Camp,  under  direction  of  Colonel  Raynolds,  '66,  i,  85;  '71 
200,  202. 

1870.  By  Irwin  Camp,  under  direction  of  M(^or  McFarland.    Beport,  '73,  SOd-aOSk 
1875.  Under  direction  of  Lieutenant-Colonel  Blunt,  '75,  i,  317. 
Maps. 
Of  Northern  and  Northwestern  Lakes^  showing  location  of  harbor,  '66^  L    Of  eo 
trance  to  Erie  Harbor,  survey  of  Lieutenant-Colonel  Baynolds,  '66^  i.    List  o 
.    maps,  harbor,  and  peninsula,  '71,  206. 

[C.  C] 


EBI£  ABTB  HUBOBT,  Channel  to  connect  I^akes^-^See  Hubok  ahi 

Erie,  btc.) 


ESCAMBIA  BITEB,  FI^A.— Survey  Aim  iMPRovxMEirr  of. 

Appropriations* 

IW33 $5,000.    Act<tfMarch2. 

1836 5,500.    Act  of  July  2. 

Commerce. 

Justification  of  improyement,  *79,  854. 
Statistics,  '79,  855. 
Engineers. 
Chief  of  Engineers. 

Report*,  '78»  81 ;  '79,  106 
Engineer  in  Charge. 

Copt.  A.  N.  Damrell,  1878  to ,  »78,  81.    Report,  '79,  86». 

Assistant. 

Hiram  Haines,  1879.    Report,  '79,  653. 
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ESCJJUBIA  BITEII,  FE.iu-Contlnaed. 

(See  Plans.) 
lliTsiciU  Cbaracteristlcs. 

Ontrnc&ions,  nuiga,  logs,  overhangiBg  timber,  and  a  bar  at  the  mouth,  '79,  853, 
856.     Season  of  high,  water,  '79,  653.    Tides,  '79.  866. 

By  Hiram  Haines,  for  dredging,  removal  of  snags  and  booms,  constmction  of  dams 
and  shore  protections,  at  an  estimated  cost  of  (23,235.  For  removal  of  obstruc- 
tions from  Big  and  Little  Escambia  Creeks,  at  an  estimated  cost  of  $3,000,  '79, 
%6. 

Bj  Captain  Damrell,  to  keep  the  river  clear  at  an  estimated  cost  of  $3,000  annually, 
•79,853. 
reysm 

W^19.  By  Hiram  Haines,    Report,  '79,  853. 


TEBO  BAT  (San  JLuiH  Obispo  Comity),  €AIi.— Examination  of. 


L  Kot  large,  '73»  1141. 
L^Apsncs,  '73,  1143. 
ngmeers* 

Chief  of  Engineebs 
'      Report,  '73,  108. 
\  Engineer  in  Charoe. 

Mig.  G.  H.  Mendell.    Report,  '73,  1140. 


By  Maj.  G.  H.  Mendell,  for  the  improvement  of  the  harbor  by  closing  the  southern 
channel,  '73,  1141. 


ETOITAH  BITEB9  OA.— Improvement  of. 

Approprtatloiis. 

ie76 110,000,  '77,  92,  601;  '78.  105;  '79,  1272. 

H.  Doc.  17,  46t]»  Cong.,  2d  Sees. 

UBeBts*    (Not  printed  in  reports.) 
H.D0C.  17,  46th  Cong.,  2d  Sees. 
Bnglneers. 
Chief  of  Engineers. 
Reports,  '71,  (54;  '72,  59;  '77.  92;  '78,  105;  '79,  141, 142;  H.  Doc.  17, 46th  Cong., 
2d  Seas. 
Engineers  in  Charge. 
H^.  Walter  McFarland,  1872.    Reports.  '72,  481,  516. 

Capt.  WiUiam  R.  King.    Reports,  '77,  601 ;  '78,  766 ;  '79,  1272 ;  H.  Doc.  17,  46th 
Cong.,  2d  Sess. 
Assistants 

R.  C.  McCalla.    Report,  '72,  527-535. 
James  G.  Long.    Report,  '72,  543-551. 

Lieut.  W.  L.  Marshall.    Report,  '77,  602 ;  H.  Doc.  17,  46th  Cong,  2d  Sess. 
Ernst  Rohl,  '79,  1272.    Report,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Bslinates.    (See  Plans.) 
FiBancial  Statements. 

'77.  92,  602 ;  '78,  105,  767 ;  '79,  141,  1272. 
Plijrtcal  Characteristics. 

Description,  '72,  532-635,  543-651,  H.  Doc.  17,  46th  Cong.,  1st  Sess. 
Plans. 
By  R.  C.  McCalla,  1872,  for  canal  from  Owl  Creek  to  Rome,  53  miles,  $3,732,500, 

•72,535. 
By  J.  G.  Long,  1872,  for  3^  feet  of  water  from  railroad  bridge,  near  Cartersville, 

to  Rome,  50  miles,  by  dams  and  locks,  $274,718,  '72,  481,  548-651. 
By  Ernst  Ruhl,  1879,  for  4  feet  water  from  Little  River  to  Rome,  by  27  locks  and 
dams,  63  mUes,  $2,276,663,  H.  Doc.  17,  46th  Cong.,  2d  Sess. 
Surveys. 
1872.  By  R.  C.  McCalla,  under  direction  of  Major  McFarland,  from  Owl  Creek  to 
Home.    Report,  '72,  480,  53^^-635. 
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ET01¥AH  RITER,  OA«-<;oiitinn6d. 

Surveys— Continned. 
1872.  By  J.  G.  Long,  under  direction  of  Major  McFarland,  from  railroad  bri 

near  CartersviUe,  to  Rome.    Reports,  '77,  601,  602;  '72,  481,  543-651. 
1877.  By  Lient.  W.  L.  Marshall,  nnder  direction  of  Captain  King,  from  Carters 

to  Rome.    Report,  '77,  601,  602. 
1879.  By  Ernst  Rubl,  nnder  direction  of  Captain  Kinff  and  Lieutenant  M 

from  Little  River  to  Rome.    Report,  H.  Doc.  17,  46th  Cong.,  2d 


EUREKA  HARBOR,  CAIj.— Examination  ov. 

Engineers. 

Chief  of  Engineers. 

Report,  '71,  98. 
Board  of  Engineers. 
Convened  September  1^,  1871,  at  San  Francisco,  Cal.,  to  consider  and  report  q] 
tbe  practicability  of  improving  the  entrance  to  Humboldt  Bay  and  £ni 
Harbor,  Cal.    Consider  that  it  is  impracticable  to  build  any  permanent 
provement  at  this  point.    Report,  '71,  921. 
(Lieutenant-Colonels  Stewart  and  Alexander  and  Major  Williamson.) 
Sanreys. 
Included  in  Coast  Survey,  '71,  951. 


EXETER  RITER9  N.  H.—SuRVET  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  427,  428. 
Engineers. 

Chief  of  Engineers. 

Report,  '75,  i,  121. 
Engineer  in  Charge. 

Lieutenant-Colonel  Thom,  '75,  i,  120.    Report,  '75,  ii,  426.  • 

A  flfilRT  A  Iff T 

S.  Haagensen,  '75,  ii,  427.    Report,  '75,  ii,  428. 
Estimates.    (See  Plans.) 
Piiysieal  Ciiaracteristics. 

Description  of,  '75,  ii,  427,  428. 

List  of  obstructions,  '75,  il,  429,  430. 
Plans. 

By  Lieuteo ant-Colonel  Thom,  1875,  for  a  channel  40  feet  wide  and  12  feet  deep,  s 
mean  high-water,  to  Oxbow,  and  thence  (with  10  feet  depth  at  mean  high 
water,  and  same  width,  by  the  natural  bed  of  the  river  around  Oxbow),  ti 
upper  wharves  am  Exeter;  estimated  cost,  |24,000:  or  by  a  cut-off  throngl 
Oxbow  to  the  upper  wharves  at  Exeter ;  estimatea  cost,  |34,000.  The  latte 
recommended,  '75,  ii,  427,  429,  430. 
Surveys. 

1874.  Survey  below  Exeter,  by  S.  Haagensen,  '75,  i,  121,  ii,  427,  428 


F AIRPORT  HARBOR,  OHIO.— (See  Grand  River  Harbor.) 


FAIil.  RIVER,  HASS.— iMPROVBMBirr  of. 


Appropriations. 

1874 $10,000,  '74,  i,  98. 

1875 10,000,  '75,  i,  107. 

1876 10,000,  '76.1,49. 
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FAIili  RIVER,  MASS^^-Continued. 

Commerce. 

Jostificatlon  of  improvementy  *74,  ii,  285. 
Commercial  importance  of  Fall  River,  '78v  227. 

STATisncs,  '74,  ii,  225,  284,  286;  '75,  ii,  283 ;  '76,  i,  206 ;  '77,  199;  »78,  228. 
mtracts. 


Contnust  withr— 


U74  I  Korria  Sc  Cnminings  * 
1975  Cartia,  Fobea  &.  Co... 
1877' J.  H.  Fenner 


Contract  for—  .  iBeferences. 


Rock  removal 

Dredging  21.222  cubic  yards 

Dredging  12,857  cubic  yards ;  rock  removal. . 


I 


'75,  H,  282. 
'76,  ii,  283. 
'77,108. 


Abstracts  of  bids,  '75,  ii,  282,  283 ;  '77,  198. 


Chief  of  Engineers. 

Reports, '73,  93;  '74,  i,  98,  103;  '75,  i,  107;  '76,  i,  49;  '77,  43;  '78,  47. 
Engineer  in  Charge. 

M^.  G.  K.  Warren,  1873  to .    Reports,  '74,  ii,  225,  284;   '75,  ii,  282;  '76,  i, 

\        2U6;  '77,  198;  '78v  227. 

■  ASBISTANTS 

r     J.  p.  Cotton,  1873     Report,  '74,  ii,  284. 

H.  A.  Bentley,  1877-78,  '78v  228. 
Estimates.    (See  Projects. ) 
FiBancial  Statements. 

•74,  i,  as,  ii,  225;  '75,  i,  107,  ii,  283;  '76,  i,  49,  206;  '77,  43,  199;  •78v  47,  229. 
Operations. 
1874-7rt.  l,047f  tons  large  bowlders,  364  tons  small  bowlders  and  gravel,  excavated, 

•75,  i,  107,  ii,  282. 
1675-76.  136.53  cubic  yards  bowlders,  21,222.19  cubic  yards  fine  material,  excavated, 

•76^  i,  208. 
lSrr>-77.  No  operations,  '77,  43. 
lb77-78.  12,857  cubic  yards  dredged,  '78v  47. 

Improvement  completed  at  a  cost  less  than  the  original  estimate,  '78v  228. 
Physical  Characteristics. 

Obstmctions:  bowlders  and  bars,  '74,  ii,  285.    Tides,  '74,  ii,  285;  '78,  228. 
Projects, 
By  Maj.  G.  K.  Warren,  for  removal  of  bowlders ;  for  dredging  channel  50  feet  from 
the  wharves  to  a  width  of  100  feet  and  depth  of  12  leet ;  also  for  placing  dol- 
phins to  mark  channel,  at  an  estimated  cost  of  |45,000,  '74,  ii,  285,  286.    Project 
completed  at  a  cost  of  |30,000,  '78,  228. 
I  tanreys. 
I     1873.  By  J.  P.  Cotton.    Report,  '74,  ii,  284. 


FEATHJBR  RITER9  €Ali.~(6ee  Sacramento  and  Feather  Rivers.) 


FERBrATVDIIVA  AND  NASSAU  RITERS.— Inside  passage  between. 

(See  Saint  John's  River,  Fla.) 


FIFTEEN-miljE  FAIjIiS,  N.  H.—Examination  and  survey  of. 

^•■imerce. 

Justification  of  improvement,  '71,  861,  866.    Obstructions  to  commerce,  '72,  863, 

«64. 
SiAnsTics,  '71,  863. 


Chibf  of  Engineers. 

Reports,  '70,  31,  83 ;  '71,  96. 
Engineer  in  Charge. 

Lieut  Col.  George  Thorn.    Reports,  '71,  861 ;  '72,  957. 


*  Contract  abandoned,  Tfl,  ii,  282. 
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FIFTEEN-MUE  FAIJL8,  If.  HI— Gontiimed. 

Estimates.    (SeePlaDs.)  > 

Physical  Ciiaracteristics. 

Presence  of  ledges  and  bowlders,  '71,  863,  864. 
Plans. 

By  LieatenantrColonel  Thoni,  for  the  improYement  of  the  riyer,  for  ronning  of  IO0 
by  bnilding  a  crib-work  and  by  the  removal  of  bowlders  and  ledges,  at  aa  estt- 
mated  cost  of  818,000.  For  improvement  of  the  river,  for  rafting  of  sawed  lumber 
and  for  running  of  logs,  by  the  construction  of  sluice-ways  and  crib-work,  ano 
by  removal  of  ledges  and  bowlders,  at  an  estimated  cost  of  $25,000,  '71,  864^ 
865,  866.  Modified  by  the  substitution  of  booms  for  the  orib-work,  at  an  esti- 
mated  cost  for  running  logs  only,  of  $15,000 ;  for  running  logs  and  rafting  oa^wed 
lumber,  f32,000,  '72,  §60. 
Private  and  Corporate  "Work. 

Improvements  made  by  private  corporations  at  the  most  difficult  points  by  remoTid 
of  bowlders  and  by  construction  of  slips,  sluice-ways,  and  locks  at  variom 
points,  '71,  862. 
Surveys. 

1870-'71.  Under  direction  of  Lieut.  Col.  George  Thom.    Reports,  '71,  861 ;  '72,  967. 


FLINT  RITER,  OA.,  Etc.— CSee  Chattahoochee  and  Flint  RnrsRs.) 


FLUSHINO  BAT,  N.  T.— Improvement  of. 

Appropriations. 

1879,  $-20,000,  '79,  62. 

Couimerce. 

Benetit  of  improvement  to  commerce,  '78v  430 ;  '79,  387. 
Engrineers. 
Chief  op  Engixbers. 

Reports,  '78,  58;  '79,  62,  66. 
Engineer  in  Charge. 

Lieut.  Col.  J.  Newton.    Reports,  '78,  430;  '79,  385,  386. 
A.SSI8TANT 

.     R.  H.  Talcott,  '79,  386.    Report,  '79,  387. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

•79,  386. 
Piiysieal  Ciiaracteristics. 

Description  of,  •78,*430;  '79,  387. 
Plans. 
By  Lieutenant-Colonel  Newton,  1878,  for  dredging  a  channel  100  feet  wide,  3  feet 
deep,  and  1  mile  in  length ;  estimated  cost,  $15,000 ;  should  be  determined  by 
survey,  '78,  430. 
Projects. 
By  Lieutenant-Colonel  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredgiitf 
and  au  inclosing  pile-dike,  with  an  opening  near  the  head  of  the  bay:  estimatoi 
cost,  $173,500,  '79,  62,  385-387. 
Sanreys. 
1878.  Freliminary  examination,  '78,  58,  430. 
1878-79.  By  R.  H.  Talcott,  '78,  58;  '79,  66,  387. 


FORKED  DEER  RITER,  TENN.— Survbt  of. 

Commerce. 

Large  expenditures  not  Justified  by  commerce,  and  small  expenditniee  inexpedient, 

'74,  i,  374.    Present  freight  tariffs  exorbitant,  '74,  i,  377. 
Statistics,  '74,  i,  377,  379,  380. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '73,  57  ;  '74,  i,  63. 
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FORKED  DEER  RIVER,  TENJV.— Coutinued. 

Ea^neers — Contlnned. 
Engixeer  in  Charge. 
Maj.  C.  R.  Suter,  1873-74.    Report,  '74,  i,  372. 

O.  Leibrecht,  '74,  i,  372.    Report,  '74,  i,  372. 


Uy  0.  Leibrecht;  1874,  for  removing  obstractionH  and  building  dams,  (53,190. 
Amended  by  Major  Sater  to  $71,250,  '75,  i,  374,  379. 
Physical  Characteristics* 
Description  of,  '74,  i,  370,  375,  376.    High-water  marks,  '74,  i,  376.    Obstructions 
in  river,  '74,  i,  378. 
Plans. 
By  O.  Leibrecht,  1874,  for  improvement  by  removal  of  obstructions  to  a  3-foot  depth 
at  all  seasons  and  construction  of  dams  at  the  lost  and  old  channels,  '74,  i,  378. 
Discussed  by  M^jor  Suter,  '74,  i,  373. 
Prirate  and  Corporate  H^orlL. 
A  cut-o£f  to  the  Mississippi  was  made  by  private  parties  about  35  years  ago,  doing 

more  harm  than  good,  '74,  i,  378. 
State  of  Tennessee  appropriated  $43,000  for  improvements  within  the  last  twenty 
years;  no  benefit  derived  from  this  expenditure,  '74,  i,  379. 


1873-74.  By  O.  Leibrecht,  of  river  below  Dyersburg,  Tenn.,  '73,  67;  '74,  i,  63,  375. 


FORT  BROH^Ny  TEX«— Protection  of  the  river  banks  from  the  en- 
croachments OF  THE  Rio  Grande. 

Appropriations. 

1OT6 $10,000,  '77,  76. 

1879. 7,000.    Aotof  March  3. 

Engineers. 
Chief  of  Engineers. 

Report*,  '77,75;  '78v  86. 
Engineers  in  Charge. 
Lieutenant  Haupt,  1869,  '77,  474. 

Capt.  J.  F.  Gregory,  1876  to ,  '77,  75.    Reports,  '77,  473;  '78,  619. 

Assistant. 
S.  W.  Brooks,  1877-'78,  '78,  620. 
BstiniateA.    (See  Projects.) 
Financial  Statements. 

•77,  76,47t>;  '78,85,62L 
Operations. 

Previous  to  1876  a  costly  work  of  sheet-piling  and  timber  was  built  by  the  Quarter- 
masters Department,  of  which  scarcely  a  trace  now  remains,  *77,  474. 

1876-77.  Pile  jetty  200  feet  in  length  constructed,  the  tops  of  the  piles  about  5  feet 
below  the  level  of  flood-water ;  jetty  ballasted  with  mattresses  of  brush  cov- 
ered with  bricks,  '77,  475;  '78,  621. 

18n-7a  Pile  jetty  extended  130  feet,  of  which  40  feet  was  sheet-piling,  '78,  620. 
Physical  Characteristics. 

Erosive  character  of  the  floods  of  the  Rio  Grande,  '77,  473, 474 ;  '78,  85.    Dangers 
arising  from  floods,  '77,  474 ;  '78,  621. 
Private  and  Corporate  UTork. 

1871.  Pile  jetty  constructed  by  i)rivate  parties,  '77,  474. 

1878.  Jetty  of  live-willow  piles  constructed  by  the  Levee  Company  of  Brownsville, 
at  an  expense  of  about  $3,000,  '78,  621. 
Projects. 

By  Capt.  J.  F.  Gregory,  for  a  pile  jetty  150  feet  long,  at  an  angle  of  9  degrees  with 
the  shore,  to  deflect  the  current  from  the  bank ;  also  for  a  wing  at  the  lower 
end  to  prevent  erosion  behind  the  work,  '77,  475.  For  the  expenditure  of  the 
balance  of  the  appropriation  of  1876  in  repairs,  extension,  &c. ;  approved,  '78, 
620.  For  the  extension  of  the  jetty  400  feet  for  the  further  protection  of  the 
river  banks,  at  an  estimated  cost  of  $14,400,  '78v  621. 
Sarveys. 

1869.  By  Lieutenant  Haupt,  '77,  474. 

1876-77.  By  Capt.  J.  F.  Gregory,  '77,  474.    Comparison  of  the  surveys  of  18C9  and 
1876,  '77,  474. 

14  EN 
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FORT  I.I:aT£]¥1¥ORTH,  KAN8.— (See  Missoma  Riveb.) 


FORT  MADISON  HARBOR  (Mississippi  River),  lOlT A.— (See  also 

Mississippi  Biyer  between  Falls  of  St.  Amrnoinr  ajsd  Caibo.) 

Appropriations. 

1876 $10, 000, '76,  i,  141 :  '77,84,524,535. 

1878 8, 000  '78,  97, 712. 

1879 3,600,  '79,  132,1139. 

Commerce* 

Blockade  of,  by  bar  in  front  of  city,  '76,  i,  84,688,689. 
Statistics,  '76,  i,  690. 
Contracts. 
1877.  A.  M.  HatchinBon,  for  deliveiy  of  stone  for  riprap  dam,  '76,  i,  535 ;  '78^  713. — 
1878.  A.  McArthar,  for  famishing  and  placing  rock  in  dam,  '79,  1140. 
Engineers. 
Chief  of  Engineers. 

Reports,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb.    Reports,  '76,  i,  688 ;  '77,  524. 
Maj.  F.  U.  Farqnhar,  '78,  711.    Reports,  '78,  711;  '79,  1139. 

C.  W.  Durham.    Report,  '76,  i,  689,  ii,  188. 
M.  Meigs.    Report,  '77,  534. 


For  improving  harbor  by  closing  Niota  Chute,  &o.,  1875,  $30,186,  '76w  i,  688,690.  ii, 

188;  '77,84,524;  '78,712. 
To  complete,  $8,586,  '79, 132, 1139. 
Financial  Statements. 
'77,  84,524;  '78,  97,712;  '79,  132,1140. 

Operations. 

1877-'78.  Partial  constmction  of  dam  across  Niota  Chute,  with  shore  proteetioii  at 

ends,  '78,  97,712. 
1878-79.  Completion  of  Niota  Dam,  '79,  132, 1139. 
Fii^Ksical  Ciiaracteristics. 

Discharge  of  river  at  Fort  Madison,  '76,  i^  689. 
Frojeets. 
Improvement  of  river  in  vicinity,  1875,  by  closing  Niota  Chute  by  riprap  dam  on 
brush  foundation  1,400  feet  long  and  3  feet  above  low- water ;  also  removal  of 
small  ledge  of  rock  near  Niota  side  and  dredging  through  bar  to  £aoiIitate  sooor, 
'76,  i,  688,690;  '78,711. 
By  Maj.  F.  U.  Farquhar,  1879,  for  extension  of  previous  project  by  construetion  of 
spur-dam  from  head  of  Niota  Island  toward  Iowa  shore,  '79,  132, 11^. 
Surveys. 
1875.  In  vicinity  of  Fort  Madison,  '76,  i,  688. 


FORT  MIFFIilW  BAR.— (See  Delaware  Ritbr.) 


FORT  SMITH,  ARK.— (See  Arkansas  Rivbr.) 


FOURCHE  I.A  FAITE  (FETti)  RITER,  ARK.— Iupbovxhent  or. 

Appropriations. 

1879,  $10, 000,  '79,  116, 971. 

Commerce. 

Benefit  of  improvement,  '72,  387,397;  '79,  972. 
Statistics,  '79,  971,973. 


BIVEBS  Aim   HABBORS. 
FOURCHE  LA  FAITE  RITER,  ARK.— Continued. 
Bni^iiieers. 

CmXF  OP  EXGINSERS. 

Reports,  '71.  59;  '72,  56;  '78v  89;  '79,  116,118. 

E5GINEEBS  IN  CHABGE. 

Lieot.  Col.  W.  F.  Raynolds,  1872,  '72,  386. 

Miy.  W.  H.  H.  Benyaurd,  1879.    Beport,  '79, 971. 

A.  H.  BlaisdeU.    Beport, '72,  387. 
Zeph.  Hanison.    Beport,  '79,  972. 
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By  A.  H.  Blaifldell,  for  removal  of  snap  and  leaning  trees.  |25,890,  '72,  387, 890. 
By  Zeph.  Harrison,  for  the  remoyal  ofsnags,  bowlders,  and  leaning  trees,  (23,034. 50, 
•79,  974. 
Hwuieial  Statements. 

'79,116,971. 
fhysical  Characteristics. 

Deicription  of,  '72,  387 ;  '79.  972.    Floods,  '72,  387.    Shoals,  '79,  973. 


By  A.  H.  Blaisdell,  for  the  improvement  of  the  river  by  the  removal  of  snags  and 
leaning  trees,  '72, 390. 
injects. 
By  Mig.  W.  H.  H.  Benyaurd,  for  the  removal  of  snags,  bowlders,  and  leaning  trees, 
etc. ;  estimated  cost,  |23,034.50,  '79,  972. 
Iirveys. 
Ordered  by  act  of  March  3,  1871 ;  assigned  to  Lieut.  Col.  W.  F.  Baynolds,  and  made 


uraerea  oy  act  oi  Marcn  6,  ic7i ;  assiffnea  to  i^ieut.  uoi.  w. i<.  icaynoias, 

under  his  direction  by  A.  H.  BlaisdelL    Beport,  '72,  387. 
1879.  Examination  by  Zeph.  Harrison,  under  direction  of  Mi^.  W.  H.  H. 


Beport,  '79,  971. 


Benyaurd. 


FOX  AND  l¥IS€01f  SUV  RITERS.— Impbovbmbnt  of. 


Appropriations. 


For— 


K70 

vn 

fiTS 

vm 

U79 


Sorroy  and  pier 

SnrvevB  

WiaooDsin  Biver,  $«0,000; 

Surveys  

V]w»nsii&  Biver 

Ftox  Biver  (franohises) 

Fox  and  Wisocmsin  Rivers. 

do 

do 

do 

do 

do 


surveys, 


Total 

Grand  total 


ApproprlA* 
tions. 


$2,600 


40,000 


100,000 
145,000 
800,000 
800,000 
500,000 
270,000 
250,000 
150,000 


2, 067, 500 


Allotments. 


$2,000 
16,000 

22,000 


30,000 


$6,006,600 


Beferenoes. 


Acts  of  Harch  3, 1889. 
»76,  i,  195. 
'68,801,869;  '76,11,24. 

Inferred  from  '76, 11,  201. 

'70,57;  '71,37. 

'72,  35. 

'73,36,121,220. 

'74, 1,  42. 

'76, 1,  46, 219. 

'76, 1,  98,  U,  399. 

•78, 117, 1170. 

'7»,  166. 


Statement  of  appropriations,  '76,  ii,  398.    Bemarks  by  Msgor  Houston  on  size  of 
appropriations,  '73,  224;  '74,  i,  1^.    Beconuneudation  by  Major  Houston  that 
appropriations  be  made  for  Fox  and  Wisconsin  Bivers,  '73,  223. 
Coauaeree. 

Object  of  the  improvement,  '78,  1170.  Benefits  to  commerce  by  the  improvement, 
•68,  52, 353, 357,  et  seq. ;  '72,  141  j  '73,  222 ;  '76,  u,  230:  '78,  1171.  Benefits  to 
local  commerce,  '79, 1532.  List  of  boats  navigating  Fox  Biver,  1866,  H.  Doc. 
58, 39th  CoDg. ,  2d  Sess. .  93.  Effect  of  railroads  on  the  navigation  and  commerce, 
'68,  358,367.  Cost  and  receipts  of  Erie  Canal,  '73,  223.  Convention  at  Osh- 
kosh  June  24, 1874:  resolutions  of,  '74,  i,  162.  Navigation  open  on  Fox  Biver 
fiDonLQieen  Bay  to  Portage  City,  '78v  117, 1169. 
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FOX  AND  "WKCONHIN  BIVERS-Continued. 

Commerce — Continaed. 
Commercial  StahsticSj  '67,  263 ;  '68,  356. 
Tolls  collected  on  Fox  River : 

1872-73 $1,893  27.  '73,222. 

1873-74 1,239  17, '74,  i,  162. 

1874-75 364  96, '75,  i,  217. 

187&-76 385  23,  '76.  i,  98. 

1876-77 653  36.  '77.880. 

1877-^78 2,168  99,  '78,  1170. 

1878-79 2,993  58,  '79,  1533. 

Contracts. 

Impracticable  on  the  Wisconsin  River  (Commissioner  Richardson,  1853),  '76,  ii,  21' 
1875.  C.  C.  Barker  &  Son,  for  locks,  annulled  for  failure  to  prosecute  ^with  a 
6^S7f  '76,  ii,  413.  Day  &  Call,  for  locks  and  dams,  abandoned,  bankrupt,  '7< 
ii,  414.  Conro,  Starke  &  Co.,  dredging  and  repairs  of  Portage  Canal,  '76^  i 
423, 424. 
Defense. 

Naval  station  in  Lake  Winnebago,  *76,  ii,  230. 

Docnments.  (Not  published  in  reports.) 
H.  Doc.  102,  25th  Cong.,  3d  Sess.,  Pettival's  report,  January,  1838.  S.  Doc.  318,  261; 
Coug.,  1st  Sess.,  Captain  Cram's  report,  January,  1840.  H.  Doc.  55, 37th  Ocmg. 
3d  Sess.,  report  on  improvement  company's  work,  '76,  ii,  223.  H.  Doc.  58,  3w 
Cong.,  2d  Sess.  H.  Doc.  247,  40th  Cong.,  2d  Sess.,  Mi^or  Warren's  report  c 
progress.  H.  Doc.  185,  42d  Cong.,  2d  Sess.,  report  of  arbitrators.  H.  Doc  ITS 
42d  Cong.,  2d  Sess.,  report  of  operations  on  Wisconsin  River  for  1871. 

Engineers. 

Chief  of  Engineers. 
Recommends  legislation  to  secure  title  to  lands  for  right  of  way,  H.  Doc.  74  am 
S.  Doc.  6,  43d  Cong. ,  2d  Sess.  Orders  survey  and  project  for  first  subdivi6i<N 
northern  transportation  route,  '75.  ii,  521.  Transmits  Migor  Houston's  repor 
on  dams  at  Menasha,  '76,  ii,  425.  Transmits  Major  Warren's  final  report,  wit] 
remarks,  '76.  ii,  lb9.  Reports,  '66.  ii,  41,  iii,  3 ;  '67,  35 ;  '68,  49, 51 ;  '69.  43 
•70,57;  '71,37;  '72,35;  '73.35;  '74.1,42;  '75,  i,  45;  '76^i,92;  '77.102 
'78,  117:  '79, 156. 

BOABD  OF  EnGINEEBS. 

Convened  at  Cincinnati,  Ohio,  November  3, 1878,  and  at  Baltimore,  Hd.,  Febraii^ 
19, 1879,  to  report  on  movable  dams  for  the  Upper  Fox  River.    Report^  '79. 1517 

(Majors  Craighili,  Houston,  and  Merrill.) 
Engineers  in  Charge. 

Capt.  T.  J.  Cram,  original  survey  and. plan,  1839,  '75,  i,  218. 

Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  ^m  Portage  to  sources 
1847,  '76.  ii,  220. 

Dr.  B.  F.  Schumard,  examination  of  Wisconsin  River  from  Portage  to  month,  1849, 
•76^  ii,  220. 

C.  R.  Alton,  chief  engineer  to  State  board  of  public  works,  1848-'51.  Report  '76i 
ii.213. 

S.  G.  Callahan,  examination  of  Wisconsin  River,  1850,  '76,  ii,  217. 

W.  L.  Dewitt,  examination  of  Wisconsin  River,  1851,  '76,  ii,216. 

J.  K.  Anderson,  chief  engineer  to  State  board  of  public  works,  1851,  '76»  ii,214. 

J,  E.  Day,  consulting  engineer  to  State  board  of  public  works,  1851,  '7^  ii,214. 

D.  D.  Owou,  U.  S.  Geologist,  Geological  Survey,  1852,  '76,  ii,  219. 
Commissioner  William  Kichardsou,  in  charge,  1853.    Report,  '76,  ii,217. 

C.  D.  Westbrook,  chief  engineer  Fox  and  'V\^sconsin  Improvement  Company,  1861. 
Report, '76,  ii,  221. 

D.  C.  Jenu^,  chief  engineer  Fox  and  Wisconsin  Improvement  Company.  1859. 
Report,  '76,  ii,  224, 228. 

N.  M.  Edwards,  chief  engineer  Green  Bay  and  Mississippi  Canal  Company.  ]d66L 
'76,  ii,  230.  *^ 

Mnj.  G.  K.  Warren,  survey  and  plans,  1866-70,  '66,  i,  41.  Preliminary  report,  tt 
Doc.  58, 39th  Cong., 2d  Sess.,  41 ;  '67.  260.  Report  on  survey,  '68,  303,350.900^ 
363;  '69,  187;  '70,  226.  Retained  maps  at  Newport,  R.  I.,  '71.  120.  Final  re- 
port referred  to,  '76.  i,  92.    His  final  report,  '76,  li,  189,  et  aeq. 

Col.  J.  N.  Macomb,  1870-71.    Report,  '70,  292. 
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H.  MeritOD,  dams  on  Wisconsin  Biver,  1852,  *76,  ii,  216. 

Capt  C.  E.  Suter,  snrveys,  1866-^68,  '66,  i,  41  j   '68v  305.    Beport,  H.  Doc.  58,  39th 

Cone.,  2d  Sees.,  73. 
Capt.  8.  M.  Mansfield,  snrvey,  '66,  ii,  41. 
J.  Z.  Odbom,  survey,  H.  Doc.  58,  39th  Cong.,  2d  Sess.,  73 :  died  in  the  field,  '68,  361 ; 

'69, 199. 

D.  W. Wellman, general  assistant  and  in  charge  of  survey;  office  work,  '69,  199. 
Beport  and  estimate,  '68,  351. 

E.  F.  EUsworth,  survey,  1867,  '76,  ii,  246. 

W.  W.  Bich,  survey,  1867,  '68,  305 ;  '76,  ii,  246. 

E.  L.  BUlings,  survey,  1867,  '76,  ii,  246. 

B.L.  Bakes,  survey,  1867, '69,  199;  '76,  ii,246. 

L  D.  McKown,  survey,  1867,  '76,  ii,  246. 

J.  P.  Cotton,  survey,  1867,  and  report  and  estimates,  '76,  ii,  maps. 

Jacob  Blickensderter,  exami  nation  of  Fox  and  Wisconsin  Bivers,  1869, '  76,  ii,  198, 242. 

H.  C.  Long,  snag-boats.    Beport,  '69,  203.  • 

Capt.  A.  M.  Miller,  '72,  135. 

John  Nader,  in  charge  Wisconsin  Biver.    Beports,  '72,  132,141;  '73,  225,243; 

•74,  i,  167. 
John  Pierpont,  assistant  on  Fox  Biver.    Beports,  '72,  148;  '78,  1177;  '79,  1538. 

Details  of  locks,  '77,  887. 
N.  E.  Bussell,  survey  on  Fox  Biver ;  in  charge  Upper  Fox  Biver,  '73,  226, 233 ;  '74, 

i,  164 ;  '75,  i,  120.    Survey  on  Fox  Biver, '75,  i,  222. 
WilliamJ.Biyson,  in  charge  upper8ection,FoxBiver,'73, 226;  '74,  i,  164;  '75,i,220." 
Leonard  Martin,  in  charge  lower  section  Fox  Biver,  '73,  226;  '74,  i,  164 ;  '75,  i,  220. 
N.  M.  Edwards,  in  charge  Fox  Biver  improvement,  1872-74,  assistant  to  Capt.  J. 

G.  Lydecker.    Beports,  '73,  233 ;  '74,  i,  163. 
Capt.  J.  G.  Lydecker,  May,  1874,  to  April,  1877,  Fox  Biver.    Beports,  '74,  i,  162; 

'75,  i,219;  '76,  ii,412;  '77,  889. 
Lieut.  F.  A.  Hinman,  July,  1874,  to ,  Wisconsin  Biver.    Beports,  '74,  i,  166 ; 

•75,  i,  223;   '76,  ii,  417,422;  '77,  890;  '78,  1170;  '79,  1534.    February,  1876, 

Upper  Fox  Biver.    Beports,  '76,  ii,  423;  '77.  888;  '78,  1174;  '79,  1536. 
Henrv  Liljencrantz,  survey  Fox  Biver,  '75,  i,  222;  died,  '77,  887. 
J.B.  Berthelet,jr.,  overseer,  Wisconsin  Biver.    Beport,  '76,  ii,  420, 
Ed.  C.  Hinman,  overseer,  Wisconsin  Biver.    Beports,  '76,  ii,  419 ;  '79, 1536, 1538. 
C.  A.  Fuller,  assistant  engineer.  Lower  Fox  Biver.    Beports,  '78,  1179;  '79,  1544. 


By- 


CntT.J.Ctam... 

C.kAlt<wi 

W.L.Dewitt 

WmiamKicluaasQii 
D.C.  Jensd 

Do 

CoLT.  J.  Cwan 

(^C.ILSater... 

Civt.C.B.Sater... 
Do 

D.W.WcHinm.... 

Do 

Do 


Tear. 


1840 
1849 
1851 

1853 
1882 


1862 


1868 
1866 


1867 

1868 
1888 

1868 
1868 
1888 


For— 


^ 


ImpTOYemcnt 

— do 

Improyement   in 

part. 

Improvement 

Wfth   boats    144 

feet  long,  6  feet 

draaghC 
With  boats   200 

feet  long,  6  feet 

draught. 

...do 

Survey 


I 


Scraper  and  dredge 
boats. 

4  feet  draught. ...       *20, 000 
6  feet  draught. . . .      *40, 000 

To  3  feet  by  wing-       427, 747 

dams. 
To  6  feet  bv  dams    3. 206, 790 

and  canal . 
To  5-foot  canal    4,164,270 

plan. 

*Per  annum. 


$6,000 
62,264 


41,372 
260, 000  $65, 000 


I 


£ 


815,000 
15,000 


40,000 


70,000 


S 
I 


$448,470 


675,000 


2,002,384 


484,422 
1,308,515 


■SM 

is 


$1,000,000 


1,250,000 


2,387,384 


Beferences. 


{ 


»76,  ii,  210. 
'7«,  ii,  213. 
'76,  ii,  216. 

'76,  ii,  217. 
»76,  ii,  229. 


'76, 11, 229. 


'76,  ii,  229. 

H.  Ex.  Doc.  58, 
39th  Cong., 
2d  Sess.,  41. 

'67,  260. 

Doc.  58,  42d 
Cong.,  '68, 
351;  '73,219. 


'68,854. 
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By- 


H.  C.  Long 

H%).  G.  K.  Warren. 

Do 

Do , 

Do 


Do. 
Do. 


{ 


H%).  D.  C.  Hoaston 
Do 


Do. 
Do. 
Do. 
Do. 

Do 

Do. 

Do. 
Do. 


Do 

Lieut.  F.  A.  Hinman 


Year. 


1888 

1888 

1868 

1868 

1868 

1870 
1875 
1875 

1872 

1873 

1873 
1875 
1875 
1875 

1875 

1675 

1878 
1878 

1876 
1875 


For— 


Snag-boat    and 

scraper. 
Experimental 

work. 
Dams,  etc.,  3  feet 

draught. 
Dams,  eto.,  4  feet 

draught 
Canal,  5  feet 

draught' 
Canal,  4  feet 

draught. 
Canal,   5  feet 

draught. 
Lnprovement    o  f 

natural  ohanneL 
VariouB  plana 


} 


Maximum  eat.. 

....do 

....do  .......... 

Final  estimate. 


Canal  plan. 


Surrey  trwuiporta* 
tion  route. 

Cuial  at  Meuasha . 

Enlarging  Me- 
niflha  Canal. 

Flowage  damages 

Completion  of  im- 
provement. 


^ 


$30,000 
50,000 

500,000 
8,250,000 
4, 300, 000 

|4^  000. 000 
4,165,000 

428,044 


980,705 
10, 000, 000 


400,74^ 


O 


& 


I 


$2,668,400 


4,000,000 


108,658 
40,000 

1,000,000 


is 


$2,600,000) 
to$3, 000, 000  > 
5,000.000) 
4,235,842 
8, 609, 105 
8,745^863 

14, 000, 000 

10,000 


^68,  327. 
'08,52. 

'68,  S2,380,3Sa 


'70,226;     ^6, 

ii,  ^93.2a8w 
'76,11,288. 

'72, 140. 

'73,36,224; '74, 
i,  181. 

'75,  i,  218. 
'75,  If,  583. 
'76,  ii,  398; '78. 

1170. 
'76,  i,  218.   U, 

401. 
'75,11,522. 

'76,11,337.411. 
'76,  ii,  4U. 

'76,  il,  411. 
'75,  1,  225,227. 


Detailed  estimates,  by  Captain  Suter,  for  looks  and  dams  on  Fox  RiTer,  '76^  ii,  231, 
235, 240.  Detailed  estimates,  by  Assistant  N.  M.  Edwards,  for  Fox  Biyer  worlcs 
and  canal  at  Portage,  '73,  242.  Estimate,  by  Assistant  John  Nader,  for  6  feet 
draught  on  Fox  River,  |2,462,715,  '73,  229.  Estimates,  by  Lieutenant  Hinman^ 
of  work  required  to  complete  improvement  of  Wisconsin  River,  *7a,  1172;  to 
complete  Fox  River,  upper  section,  '78,  1176. 
Expenditures* 

1848-^53 Under  State  mam^^ement .' 

1858-'50 Under  corporation  management 

Jan.,  186&-Aiig.,  1862    do 

1867 do 

For  all  surveys  under  IkC%Jor  Warren 


$428,856  83  '76,  ii,  210. 

728,028  47  '76,11,287. 

8,685  92  '76,11,228 

28, 000  00  $1, 192, 870  22  '76, 11,  2il. 
39,000  00  '76,1],  261. 


Tables  of  expenditures  by  State  and  corporations,  '76,  ii,  219, 227.  Details  of  ex- 
penditures, 1871,  '73,  243;  1871-'72,  '72,  133,134,144,  etseq.;  '73,  244.  State- 
ment of  monthly  expenditures,  1872-'73,  on  Fox  River,  '73,  227 ;  on  Wisconsin 
River,  '73.  230;  1873-74,  on  Fox  River,  '74,  i,  165;  on  Wisconsin  River,  '74,  i, 
168,172.  »     -»  » 

Financial  Statements.    (See  also  Expenditures.) 

156. 

'76; 

ii,  221. 
Legislation. 

Recommendation  of  Senate  Committee  on  Roads  and  Canals,  February  11, 18^,  that 
the  United  States  make  a  grant  of  land  for  the  improvement, '76,  ii,  208.  Acts 
of  Congress  August  8,  1846,  August  3,  1854,  March  3,  1855,  March  12, 1867, 
granted  five  sections  of  land  per  mile  of  the  Fox  River  and  canal  and  lakes  (216 
miles)  to  the  State  of  Wisconsin  to  aid  in  the  improvement,  '76,  ii,  223;  '791 
1531.    Act  in  full,  '76,  ii,  221.    Act  of  Congress,  July  23, 1866,  required  a  survey 
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to  be  made  under  direction  of  the  Secretory  of  War,  *76|  li,  230.  Act  of  Con- 
grefis,  July  11,  1870,  prohibiting  expenditures  until  the  Green  Bay  and  MisaiB- 
Bippi  Canal  Company  agree  to  convey  its  property  and  franchises,  '70,  57,  292; 
'72,  35.  Act  in  full,  '73,  224.  Act  of  March  3,  1875,  relating  to  flowage  dam- 
agea,  '76,  ii,  397. 
idi  0/  Wwxnmn  legialatwrey  June  29.  1848,  acceptinff  grant,  '76,  ii.  211.  August  8, 
1848,  providing  for  the  improvement,  '76^  ii,  211.  July  6, 1853,  chartering  Fox 
and  Wisconsin  Improvement  Company,  '76,  ii,  220.  1856.  Requiring  3^  and  4 
feet  navigation  on  Fox  River, '76^  li,  22:^.  1866.  Organizing  Green  Bay  and  Mis« 
slssippi  Canal  Company,  '76,  ii,  230. 
LegislaUon  required  to  prevent  conflict  with  owners  of  water  franchises  on  Fox 
River.  '73,  2S8 ;  to  obtain  title  to  lands  for  right  of  way,  H.  Ex.  Doc.  74,  S. 
Doc.  6,  43d  Cong.,  2d  Sess.  Flowage  claims,  and  lowering  the  dams  at  outlet 
of  Lake  Winnebago,  report  of  Major  Houston  on,  '76.  ii,  109.  Letter  to  Secre- 
tary of  War  from  the  Chief  of  Engineers  on  same,  '76,  ii,  424.  Mi^jor  Houston 
recommends  removal  of  claims  for  damages  out  of  State  courts  and  reference 
to  United  States  commissioners,  '78,  1170.  (See  also  H.  Doc.  74  and  S.  Doc.  6, 
43d  Cong.,  2d  Sees.)  Excessive  damages  awarded  by  State  courts,  H.  Doc.  51, 
45th  Cong.,  3d  Sess. 

Operations.    (See  also  Private  and  Corporate  Work  and  Surveys.) 

Pox  RlYKR : 

History  of  work,  '79,  1531.    R^nm^  of  operations,  '79,  1532. 

1872^3.  Works  transferred  to  United  States  £rom  Green  Bay  and  Mississippi 
Canal  Company,  October  1,  1872,  '73,  225.  Repairs  on  Lower  Fox  and  to  levee 
atMontello;  dredging;  quarries  opened,  '73,  ^£^6. 

1873-74.  Dredging  on  levels,  repairs  to  old  locks  and  dams  on  Lower  Fox.  new 
lock  and  stone  dam,  surveys  on  Upper  Fox,  '74k,  i,  42.  Detailed  report,  '74,  i,  162. 

1874-75.  Lock  and  dams;  repairs,  surveys,  detailed  reports,  '75,  i,  220. 

1875-76.  Portage  Canal  enlargement  completed :  2  now  locks  and  5  new  dams ;  dredg- 
ing; locks  let  by  contract;  contractors  failed.  Reports,  '76,  ii,  396,  412,  4^. 
Statement  of  work  on  canal  at  Portage,  '76,  ii,  423. 

1876-77.  New  locks,  dams ;  dredging ;  line  opened  so  far  as  locks  are  concerned 
June  1, 1«76.    Report,  '77,  877,  880,  t88. 

1877-78.  New  dams,  repairing  locks,  quarrying  stone,  dredging,  etc.,  '78>  1169, 
1174.    Navigation  open  from  Portage  City  to  Green  Bay,  '78,  1169. 

1878-79.  Dredging,  repairs  of  locks,  widening  Portage  Canal,  commencement  of 
new  lock,  and  crib-dam,  retaining-wall,  etc.,  '79, 1538-1547. 
Wesconsik  Riveb  : 

History  of  improvement,  '73,  218,  219,  243.    R^sum^  of  work  done,  '79,  1533. 

1866-*67.  Surveys  by  Captain  Suter  and  Major  Warren.    (See  Surveys.) 

1867-^68.  Survey  continued.    Steamer  Caffrey  attempted  to  enter  river,  '69,  203. 

1868-'e9.  Snag-boat  Winneconne  purchased  ($8,500,  '69,  43 ;  $8,000,  '70, 226;  '76, 
U.  242)  and  set  to  work,  '69,  43,  190;  '70,  57. 

18Gd-70.  Winneconne  removed  snags  from  Portage  to  Sauk  City,  30  miles.  Drew 
too  much  water,  '70,  226.    Examination  by  Major  Warren,  '76,  ii,  242. 

Itf70-71.  Work  suspended,  '70,  292.    (See  Legislation.) 

1871-72.  Experimental  work  on  proposed  canal  crossings  commenced  July  1,  by 
dikes  and  dams  of  brush  and  stone,  '71,  120.  Report  on  same,  '72,  135,  143. 
Besult  favorable  to  improvement  of  natural  channel,  '72,  1^.  Plans  of  wing- 
dams,  '72,  144. 

1872-73.  Sojoie  work  continued  from  July  1  with  satisfactory  results,  '73,  218. 
Beport  on,  by  Major  Houston,  '73,  229 ;  by  Assistant  John  Nader,  '73, 244 ;  '74, 
i,  170.    39  miles  of  river  improved,  '74,  i,  167, 173. 

1873-74.  Wing-dams;  detailed  report  on,  '74,  i,  169.  Details  of  work  and  mate- 
rials for,  '74,  i,  171. 

1874-75.  118  dams,  =48,847  linear  feet  built  to  date,  '75,  i,  224.  Unfavorable 
opinions  expressed  as  to  permanence  of  channel,  '75,  i,  217.  Tables  of  com- 
pleted dams  built.,  '75,  i,  224,  227.    Grand  excursion  and  resolutions,  '75,  i,  226. 

1875-76.  Operations  as  before,  '76,  ii,  399.  Detailed  reports  on  method  of  im- 
provement, '76,  ii,  402,  417,  422.  Reasons  for  delay  in  completion,  '76,  ii,  418. 
Table  of  completed  dams  built  and  work  done,  '76,  ii,  418. 

1876-77.  Nothing  done  owing  to  limited  funds,  '77, 879.  Results  demonstrate  the 
practicability  of  the  improvement  '77,  880,  890. 

1877-78.  No  work  done,  '78,  1169.  Examination  showed  that  channel  formed  by 
work  of  improvement  had  been  maintained,  '78,  1170,  1171.  Soundings  taken 
about  once  a  year  since  1875  on  upper  improved  section,  '78,  1171. 

1878-79.  Repairs  and  extension  of  dams,  snagging,  bank  protection,  etc.,  '79, 
1^.    Operations  suspended  pending  action  of  Board  of  Engineers,  '79,  1533. 
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Physical  Characteristics* 

Fox  River  : 
Upper  Fox  described,  '76,  ii,  235.    Lower  Fox  described,  '76, 11,  271.    Duns  de- 
scribed, '76,  ii,  231.    List  of  dams,  '76,  ii,  235.    List  of  rapids,  '76,  ii,  212. 
Anomalous  features,  '76,  ii,  270.    State  of  water  during  season  of  naYigaAion, 
'73,  222,  225.    Descent  from  Portage  to  Green  Bay  210  feet,  '68,  368. 
Wisconsin  River  : 
Described  by  Major  Warren,  '76,  il,  201,  248,  et  aeq.  ;  by  Capt.  C.  R.  Suter,  H.  Doc. 
58,  39th  Cong.,  2dSe8s  ,  pace  76;  by  Capt.  T.  J.  Cram,  '75,  i,  218;  by  Aasistan* 
John  Nader,  '72,  141;  by  Assistant  John  Pierpont,  '72,  148;  by  D.  C.  Jenn6y 
*76  ii  229 
Geological  survey,  1852,  '76,  ii,  219.    Formation,  '68,  307.    The  Wisconain  River 

the  outlet  of  Lake  Winnebago,  '68,  310. 
Bars  in  the  Wisconsin  River,  '69,  204 ;  have  but  16  inches  water,  '70,  226.     De- 
scribed by  Major  Houston,  '72,  139 ;  by  Assistant  John  Nader,  '72,  132,  142. 
Origin  of,  and  discussion  on,  '72,  142,  149;  '76,  ii,  256. 
Length  of  river  from  Portage  to  mouth,  118  miles ;  aescent  at  low-water,  169  feet, 

'68,  363,  367.    Table  of  lengths,  slopes,  and  falls,  '76,  ii,  240. 
Discharge  of,  '68,  353.    Table  of,  '76,  ii,  266,  et  9eq, 
Railroad  bridges  across,  serious  obstructions,  '70,  266:  '72,  132,  137;  '76,  ii,  221; 

'78,  1171.    Fully  described  by  Major  Warren,  '76,  ii,  260. 
Stage  of  water.  '67,  261.    Tables  of,  '76,  ii,  262.    Soundings  in  1876,  '77,  879, 891. 

Soundings  of  1878,  '78, 1172. 
Anomalous  features  of  Wisconsin  River,  '76,  ii,  270. 
Tables  of  temperature  and  rainfall,  '76,  ii,  250-253. 
Tables  of  river  sands,  sizes,  and  specific  gravity,  ii,  '76,  259. 
Tables  of  stages  of  water,  '76,  ii,  262. 
Tables  of  water  slopes,  '76,  ii,  264,  1276. 
Tables  of  discharge  volumes,  '76,  ii,  266,  et  8eq. 
Tables  of  lengths,  slojtes,  and  falls,  '76,  ii,  240. 
Comparison  between  Wisconsin  and  Garonne  Rivers,  Wisconsin  and  Ohio,  '76i, 

ii,  285. 
Drainage  of  Lake  Winnebago,  formerly  by  Wisconsin  River,  '76^  ii,  271. 
Plans*    (See  also  Estimates.) 
Object  of  the  improvement,  '68,  367 ;  '69,  190.    Plans  of  Capt.  T.  J.  Cram  and  early 

works  b^  State  engineers  for  2  feet  draught  described,  '76,  ii,  212,  et  aeq. 
By  Commissioner  Cross  well,  for  Wisconsin  River,  *76,  ii  215. 
By  Mr.  Wostbrook,  for  reservoir  on  Upper  Wisconsin,  '76,  ii,  222,  228. 
By  Major  Warren,  for  Wisconsin  River,  low- water  navigation  of  3  feet  (H.  Doc  58, 
39th  Cong.,  2d  Sess.,  page  41),  by  dams,  jetties,  revetments,  etc.,  of  bmah  and 
stone  in  connection  with  dredging,  preferred  to  a  canal  or  locks  and  diuns. 
Experimental  improvement  to  cost  $50,000,  '68,  315, 352, 360, 368;  '69, 191 ;  '76, 
ii,  198. 
By  Mr.  D.  W.  Wellman,   assistant  engineer,   for  (1)  a  3-foot  navigation  by  im- 
provement of  the  natural  channel,  $427,747 ;  (2)  a  4-foot  navigation  by  addition 
of  side  canals,  $3,206,790 ;  (3)  a  5-foot  navigation  by  canal  along  river  banks 
and  crossing  river,  $4,164,270;  or  with  4-foot  navigation  reduced  by  $397,500. 
Discussion  of  these  plans,  '68,  :)52 ;  and  of  time  required,  '68,  356,  368.    Sab- 
mitted  with  report  for  1868,  '70,  57.    Major  Warren  prefers  the  third  or  canal 
plan,  which  he  estimates  at  $4,000,000,  '70,  226;  '76,  ii,  193;  and  specifies  the 
order  proposed  for  the  work,  '70,  '226;  '76,  i,  92.    Discussion  of  plans,  *76^  ii, 
228.    Major  Houston  prefers  tbe  natural  channel  i)lan,  '76,  ii,  400.    Estimates 
the  cost  of  the  canal  at  $10,000,000,  '76,  ii,  401. 
M^jor  Warren's  full  report,  '76,  ii,  190.    Methods  discussed,  '76,  ii,  273.     Dam 
method  impracticable,  '76,  ii,  287.    Reservoir  system,  '76,  ii,  288.    Dams  and 
locks,  '76,  li,  289.    Canal  plan,  '76,  ii,  289. 
The  general  plan  adopte^l,  '73,  36,  221 ;  at  total  cost  of  $2,600,000,  '75,  i,  21& 
European  methods  as  described  by  Mr.  Stevenson,  '75,  i,  218. 

Plans  described  and  discussed  by  Major  Houston,  '76,  ii,  399,  400.    Compared  with 
freight  railroads,  '7^  880. 
Private,  State,  and  Corporate  IVorlc.    (See  also  Expenditures.) 

1848.  State  board  of  i)ublic  works ;  surveys  and  planSj  '76,  ii,  212. 

1849.  State  board  of  public  works ;  commenced  operations  on  Fox  River  and  made 
examination  of  the  Wisconsin,  '76,  ii,  213. 

1850.  State  board  of  public  works ;  operations  on  Fox  and  Wisconsin  Rivera,  '76L 
ii,  213. 

1851.  State  board  of  public  works;  operations  on  Fox  and  Wisconsin  Rivers  and  on 
Portage  Canal,  '76,  ii,  214. 
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18GSL  State  board  of  public  works ;  operations  on  Fox  and  Wisconsin  Rivers  and  on 
Portage  Canal,  '76,  ii,  216.  Report  of  Commissioner  Richardson  on  Wisconsin 
BiTer  dams,  '76,  ii,  217. 

1853.  Fox  and  Wisconsin  Improvement  Company  chartered,  *76,  ii,  220.  History 
of '76,  ii,  230. 

1654.  Report  of  Chief  Engineer  C.  D.  Westbrook  on  operations  by  Fox  and  Wiscon- 
sin Improvement  Company^  '76,  ii,  221. 

IB^'oO.  Fox  and  Wisconsin  Improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  Engineers^  '76^  ii,  224. 

1860-^2.  Fox  and  Wisconsin  Improvement  Company's  operations  on  Fox  River. 
Report  of  Chief  of  En^neers,  '76,  ii,  225,  228. 

18G6.  Fox  9Jid  Wisconsin  Improvement  Company  sold  out  by  trustees.  Green  Bay 
and  Mississippi  Canal  Company  organized,  '76,  ii,  230. 

1867^69.  Operations  by  Green  Bay  and  Mississippi  Canal  Company,  '76,  ii,  241,  242. 

1872.  Works  transferred  to  the  United  States,  as  per  report  of  board  of  arbitrators 
(H.Doc.  185,  42d  Cong.,  2d  Bess.),  which  awarded  f325,000  to  the  company  for 
the  property,  rights,  and  franchise,  $180,000  being  deducted  by  the  Secretary  of 
War  for  property  not  needed  by  the  United  States ;  $145,000  was  appropriated 
(Jane  10, 1872)  and  p«iid,  '72,  35 ;  '73,  219.  The  company  retained  the  water- 
power  franchise,  a  source  of  connict,  '73,  222;  '74,  i,  163,  166.  List  of  works 
transferred,  '79,  1532. 

Basalts  of  corporate  work  summed  up,  H.  Doc.  58,  39th  Cong.,  2d  Sess.,  page  74. 

Fox  River  Improvement  Company's  works  examined  by  Major  Houston,  '73,  219. 

Bailroad  bridffes  modified,  '75,  i,  224,  226;  '76,  ii,  433,  434;  '77,  888. 

History  of  early  explorations,  '76,  ii,  203;  of  early  State  and  corporate  work,  '76, 
u,  212,  220. 
Frsjects*    (See  also  Hans.) 

By  Maj.  D.  C.  Houston,  for  operations  on  Wisconsin  River,  '72,  135.    The  project 
adopted,  at  total  cost  of  $3,745,663,  '75,  i,  218 ;  '76,  ii,  398;  '78,  1170. 
ieerettury  of  UTar. 

Authorized  by  act  of  July  7, 1870,  to  adopt  such  plans  for  Wisconsin  River  as  rec- 
onmiended  by  the  Chief  of  Engineers,  '73,  218.  Action  on  report  of  board  of 
arbitrators,  '72,  35.  Concurs  in  plans  for  Menasha  Canals  and  requests  Attor- 
ney-General to  defend  flowago  suits,  '76,  ii,  425.  Recommends  legislation  as  to 
title  to  lands  for  right  of  way,  H.  Doc.  74,  43d  Cong.,  2d  Sess.,  and  S.  Doc.  6, 
43d  Cong.,  2d  Sees. 
toreys. 

1836.  By  Mr.  Centre,  C.  E.,  under  directions  of  Colonel  Abort,  U.  S.  T.  E.,  of  entrance 
to  Fox  River,  '76^  ii,  208.    Report  dated  April,  1838. 

1837.  By  Mr.  Pettival,C.E.,  under  Topographical  Engineer  Bureau,  of  Fox  River. 
Report  printed  as  H.  Doc.  102,  25th  Conff.,  3d  Sess.,  '76,  ii,  208. 

1839.  By  Capt.  T.  J.  Cram,  U.S.T.E.,  of  Fox  River.  Report,  S.  Doc.  318,  26th 
Cong.,  1st  Seas.,  '76,  ii,  209;  '75,  i,  218. 

1847.  By  Col.  Charles  Whittlesey,  examination  of  Wisconsin  River  from  source  to 
Portage.  Report  in  Geological  report,  Lippincott,  Grambo  &  Co. ,  Philadelphia, 
1858,  '76,  ii,  220. 

i849.  By  Dr.  B.  F.  Schumard,  examination  of  Wisconsin  River  from  Portage  to 
month.    Report  in  Geological  report,  Lippincott,  Philadelphia,  1852,  '76,  ii,  220. 

1858.  Geological  survey  of  the  Wisconsin  by  D.  D.  Owen,  U.  S.  G.  Report,  Lippin- 
cott, PMladelphia,  1852,  '76,  ii,  219. 


page  95.    Detailed  estimate  for  such  a  survey,  same  document,  page  103. 

1867.  Survey  of  Wisconsin  River,  under  direction  of  Maj.  G.  K.  Warren,  by  Capt.  C. 
R.  Snter,  commenced  August  26,  '68,  49.  Fully  described  by  Major  Warren, 
'76,  u,  243.  Instructions  of  Major  Warren  for  survey,  '68.  303;  '76,  ii,  244. 
Office  work  by  D.  W.  Wellman,  assistant  engineer.  Result  of  work  on  survey, 
'68,  363;  '76,  ii,  247.  Estimate  for  additional  survey,  ^,500,  '68,  362.  Final 
report  by  Major  Warren,  '76,  ii,  190.  Cost  of  all  surveys  under  Major  Warren 
for  this  improvement,  $39,000,  '76,  ii,  201. 

1874.  Survey  under  direction  of  Maj.  D.  C.  Houston  for  northern  transportation 
route  to  the  seaboard,  '74,  i,  161 ;  '75,  ii,  521.  Survey  of  channel  of  Fox  River, 
'74,  i,  166.  Surveys  of  Upper  Fox  River  completed,  '75,  i,  216;  described,  '75, 
i,  222;  platted, '76,  ii,  398. 

i875-?78.  Sonndings  taken  about  once  a  year  on  upper  improved  section  of  Wisconsin 
River,  '78»  1171.    Soundings  of  1878,  '78»  1172. 
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Surveys — Continued. 
Maps. 
Map  and  profile  of  entire  rente,  Warren's  report,  Plato  1,  '76^  ii,  296.  Of  moat 
of  Wisconsin  River.  Warren's  report,  Plate  2j  '76^  ii,  296.  Of  Wisconsin  Rivi 
in  sections,  Warren's  report,  Plates  ^,  '76,  ii,  296.  Of  Portage  Canal  and  par) 
of  Wisconsin  and  Fox  Bivers,  Warren's  report,  Plate  9,  '76,  ii,  2^.  Profiles  < 
stages,  Lake  Winnebago,  etc.,  Warren's  report,  Plato  10,  '76^  ii,  296.  Sket« 
map  and  section,  Wisconsin  River  and  valley  (Warren),  '76,  ii,  245.  Of  baiai 
Wisconsin  River  (Warren),  '76,  ii,256.  Of  former  extent  of  Lake  Winnebai 
(Warren),  '76^  ii,  271.  Of  Wisconsin  River  canalized  (Warren),  '76,  ii,  282.  I 
characteristic  sections  and  plans  Wiaconsin  River  (Warren),  '76^  ii,284.  ( 
route  (Warren's  report-,  map  cover),  '76^  ii,  284.  Of  canal  at  Menaslia,  '76^  ii,  41i 
Of  route  (Father  Marquette),  '76,  ii,206.  Sketches  showing  wing-dkms  < 
ld71-'72,  '72, 134.  Method  of  improving  Wisconsin  River,  '76^  ii,  406.  Dam  an 
lock  details  on  Fox  River,  '76^  ii,  416.  view  of  mouth  of  Wisconsin  River  (Wa 
ren's  report,  map  cover),  '76^  ii,  296.  Land-offlce  maps  very  unreliable,  H.  I>o 
58,  39th  Cong.,  2d  Sess.,  page  73.  Scale  of  maps  and  progi*es8  on,  '68^  363 ;  '6! 
191;  '76,  ii,39i8.  Maps  of  survey,  Wisconsin  River,  described  (Warren),  '71 
ii,  247. 

[S.O.L,P.] 


FRANKFORT  (AUX  BECS  SCIES)  HARBOR,  IIIICH.— Impbovi 

MENT  OF. 

Appropriations* 

1866 188,541  00, '66^  iii,  10,35,iv.9L 

1867 10,000  00, '67,  26. 

1868  (allotted) 10, 000  00,  '68,  36. 

1869  (allotted) 29, 318  85,  '69,  22. 

1870 10,000  00,  '70,40,129. 

1871 10,000  00,  '71,38. 

1872 10,000  00,  '72,  36. 

1873 10,000  00,  '73,37. 

1874 10,000  00,  '74,  i,42. 

1875 10,000  00,  '75,  i,47. 

1876 3,000  00,  '76,1,100. 

1878 8,800  00,  '78^120. 

1879 4,000  00,  '79,162. 

Total  to  1879 $213,659  85 

Allotment  of  1869  called  $31,500,  '69,  30.    Transferred  from  appropriations  for  thi 
harbor  to  Grand  Haven,  Mich.,  $1,885,  '70,  40,129.    Statements  of  appropiia 
tions,  '74,  i,175;  '76,  ii,465;  '79,  1602. 
Commerce. 
Benefit  of  improvement,  '66,  iv,  95;  '68,  135;  '71,  185.    Importance  as  harbor  o 

refuge,  '68,  135;  ,'71,  177,185;  '76,  i,100;  '77,  903. 
Statistics,  '67,118;  '68,135;  '69,86;  '70,129;  '71,133,135;  '73,262;  '74,  i,176 
•75,  i,  245;  '76,  ii,176;  '77,  903;  '78,  1201. 
Contracts. 


Year. 


1866 
1866 
1867 
1869 
1871 
1871 
1871 
1872 
1873 
1874 
1875 
1877 
1878 


Contraotor. 


Macdonnel  &Co* 

Whit  wood  &  Hubbell. . . 

do 

do 

C.  S.  StovenBt 

T.S.  White 

Williaro  Nichols 

Binl&Michle 

WUliam  Nichols 

W.L.Smith 

Thomas  L.  Ilosser  Sc  Co. 

Robert  M.  Steel 

Hervey  S.  Dide 


Contraot  for— 


Matrftriftls  and  labor . 

do 

do 

do 

do 

Dredging 

Labor 

Pier  extension 

do 


do 
do. 
do. 
do 


BefersBoes. 


'66,  iv,  94. 
»66,  iv,  W. 
W,50, 

MO    (M 


'66,iv.  HW. 
*67,  59,  U9. 
>69,  86. 

mi     toA 


Tw,  ao. 

'71, 13S. 

'71,132. 

^71, 134. 

»73,  260. 

'73,  206. 

'76, 1,  244. 

»76  i,2U;  '76,11,464 

'77,902. 

'79, 1601. 


Abstracts  of  bids,  '66,  iv,97;  '71,  134;  '73,262;  '75,  i,245;  '77,  903. 
Abstracts  of  contracts,  '67,  59,119;  '68,  13(5. 


*  Failed  to  famish  bonds,  '66,  Iv,  94. 


t  Annulled,  '72, 176. 
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FBAIVKFOBT  (AUX  BE€S  SCIES)  HARBOR,  MICH.-Continued. 

Enifineers. 

Chief  of  Bngineebs. 
Reports,  '66^  i,2,5,ii,41,iii,10.35;  '67,  20,26;  '68.  35;  '69,  30;  '70.  39;  '71,  38; 

'72.  36;  '73.  36;  '74,  i,42;  '69,  30;  '70,39;  '71,38;  '72,36;  '73,36;  '74,1,42; 

'75,  i,47;  '76^  i,l00;  '77,  105;  '78,  120;  '79,  161. 
Engineers  in  Cuasge. 
Capt.  George  G.  Meade,  1859.  '66,  i,  33. 

Lient.  Col.  T.  J.  Cram,  1864-^65,  '66,  i,  2, 5.    Report,  '66^  i,  13, 32. 
Miy,  J.  B.  Wheeler,  1866-»69.    Reports,  '66,  iv,  91, 94, 98;  '67, 117, 252, 258;  '68. 135. 
Capt.  F,  U.  Farqnhar,  1889-72,  '69,  85,101;  '70,  1^;  '71,  132;  '72,  176. 
Capt.  S.  M.  Mansfield,  1872  to .    Reports,  '72,  185;  '73,  260;  '74.  i,  174;  '75,  i, 

244;  '76.  ii,464;  '77,  902;  '78,  1201;  '79,  1601. 

Capt.  A.  Mackenzie.    Reports,  '67,  117;  '68,  136. 
Lieot.  E.  A.  Woodruff,  '70.  39. 
Efitiiiiates. 

By  Colonel  Cram,  for  pier  extension  and  dredging,  $88,541,  '66,  i,  36. 

By  Msg.  J.  B.  Wheeler,  for  sheath  piling  and  pier  extension,  $68,756.60,  '66,  iy,  95. 
Pier  extension  and  dredging,  $^3,830.50,  $34,388.50,  '67.  258, 2J9.  For  comple- 
tion, $146,000,  '67.  117 ;  '68,  35. 

By  Msg.  F.  U.  Farquhar,  for  increasi  ng  length  of  piers  and  the  depth  of  water,  $60,000 ; 
for  completion,  $56,000,  '71,  132;  '72,  36. 

By  Captain  Mansfield,  for  dredging,  $10,000,  '72, 185.     To  increase  the  length  of  the 
piers  and  dredging,  $40,536.58,  '79,  162, 1601. 
Financial  Statements. 

'69,30;  '70.  40,128;  '71,  38;  '72,  36,185;  '73,  36,261;  '74,1,42,176;  '75,1,47,245; 
'76»  1,100,176;  '77, 105,903;  '78»  120,1202. 
O^ratioiift. 


T«ar. 


UI7.*« 


im-'m 


BemnrkA. 


70 
U7t-*78 

1K4-T5 

ms.76 

1W7-T8 
1M8.79 


Cloae  piling  completed;  350  feet  sheath  pilm^;  cribe 
refilled;  snperatmctare  built;  117,578  cubic  yarda 
dredgred. 

383  cords  of  stone  and  100  coids  of  brush  put  in  piers ; 
12,641  cnbie  yards  dredged. 

26,246  cubic  yards  dredged 

210  linear  feet  of  wings  iiuilt:  dredging 

64  linear  feet  superstructure  ouilt 

Fler  extension 

Pier  extension 

I>redging;  2,400  cubic  yards  removed 

Superstructure  built ;  18,105  cubic  yards  dredged 

Ko  operations :  repairs 

Old  worlc  refilled  with  stone 

Pier  extension ■ 


I 


L./L 


820 
64 
64 


100 

"si 


L.ft. 
514 


64 

65 

150 

50 


50 
60 


References. 


'6B,  35. 135;  '76, 11,  466. 


'69,88;  '74,1,174. 

'70,  39,128;   '74,  i,  175. 
'71,  38,132;   '74,  i,  175. 
'72,  30,176;  '74,  i,  175. 
'73,  36. 260. 
'74,  i,  42, 174. 
'76,  i,  47. 244. 
'76,  i,  100,  ii,  464. 
'77,  902. 
'78, 120, 1201. 
'79, 161, 1601. 


History  of  op«ratioiiB,  '74,  i,  174;  '76,  ii,  175. 
Plaas. 
By  Captain  Farquhar.  to  change  the  pier  construction  from  crib  to  pile  work,  '69, 
102.    To  extend  the  piers  WO  feet  and  dredge  to  14  foet,  '70,  129. 
Private  and  Corporate  Work. 
Two  pile  piers,  filled  with  cord-wood  and  stone,  extending  into  the  lake  600  feet, 
bnilt  by  a  company  for  harbor  improvement,  at  a  cost  of  |16,000,  '66,  i,  33. 

Projects. 

By  Colonel  Cram,  to  cut  through  the  strip  of  land  which  separates  the  inner  basin 
or  pond  from  Lake  Michigan,  and  the  construction  of  2  parallel  piers  to  extend 
from  12  feet  of  water  on  tne  inner  to  the  same  depth  on  the  outer  or  lake  side. 
with  a  width  of  channel  of  200  feet,  '66,  i,  34. 

By  MaJ.  J.  B.  Wheeler,  for  sheath  piling  and  refilling  cribs  with  stone,  '66,  iv,  95. 
For  increasing  length  of  piers  and  dredging,  '67,  117. 

By  Captain  Mananeld.  to  extend  the  south  pier  farther  into  the  lake  than  the  north, 
'73,  261.    For  additional  pier  extension,  '79, 161, 1601. 
tanreys. 

im.  By  Lieut.  O.  M.  Poe,  '66,  i,  33. 

1867.  By  Assistant  W.  H.  Bearding,  '67,  117, 126;  '68,  137. 

1872.  Soundings  taken,  '76, 11,467. 

1877.  Soundings  taken,  '77,  902.  [E.  A.  C.  ] 
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FRENCH  BROAD  RIVER,  TENN.  AND  N.  €•— Imfrovjemzstt  of. 

Appropriations. 

1876 $10,000, '76,  i,  140;  '77,66,368. 

1878 15,000,  '78,74,523. 

1879 6,000, '79,  88,649. 

Total  to  1879 $30,000. 

List  of  appropriations,  '79,  649. 
Commerce. 

Does  not  justify  improvement,  '71,  63,491;  '75,  i,818;  '76,  1,720. 
Engineers. 
Chief  of  Engineers. 

Reports,  '70,  32,65:  '71,  63;  '75,  i,78;  '76,  i,87;  '77,  66;  '7^  74;  '79,  87. 
Engineers  in  Charge. 
Mj^j.  G.  Weitzel,  1870.    Report,  '71,  491. 
Maj.  W.  McFarland,  1875-77.    Reports,  '75,  i,  817;  '76,  i,  718. 

S.  T.  Abert,  U.  S. C.  E.,  1877  to .    Reports,  '77,  368;  '78,  622, 525;  '79,  64a 

Assistants. 
Lieut.  M.  B.  Adams.    Report,  '71,  491. 
R.  C.  McCalla.    Reports,  '75,  i,  818 ;  '76,  i,  720. 
Estimates.    (See  Plans  and  Projects.)  ^ 

Financial  Statements. 

•77.66,368;  '78,74,523;  '79,88,649. 
Operations. 
Early  operations,  '71,  492, 493. 
History  of  operations,  '79,  648. 

1877-^78.  Removal  of  snags,  etc.,  and  qnarrying  rock  for  winff-dams,  '78^  74,537. 
1878-79.  Dredging  and  construction  of  wing-dams,  '79,  87,^8. 
Physical  Characteristics. 

Description,  '71,  491;  '75,  i,819;  '76,  i,721;  '78v  528. 
Plans. 
By  Lieutenant  Adams,  1870,  for  rendering  the  river  navigable  from  Danbridge  to 
its  mouth  by  the  construction  of  dams  at  various  shoals ;  estimated  coat,  $150,000, 
'71,493,494. 
By  R.  C.  McCalla,  1875,  for  2^foot  channel  from  Brevard  to  Buncombe  Comity  by 
removal  of  loose  rock,  bowlders,  etc. ;  estimated  cost,  $29,687.50;  reTlsed  by 
Major  McFarland  to  $41,610,  '75.  i,  818, 820. 
By  Mtgor  McFarland,  1876,  for  a  2i-foot  channel  from  Henderson  County  line  to 
Holston  River  by  win^-dams  on  upper  and  lower  sections  and  locks  and  dams 
on  middle  section;  estimated  cost  for  upper  section,  $125,000;  for  lower  eectioii, 
$150,000, '76,  i,  719. 
By  S.  T.  Abert,  1878,  for  channel  from  Brevard  to  Ashville:  1st,  with  French  mov- 
able dams,  $82,816.20;  2d,  American  system  of  locks  and  dams,  $78,290;  3d, 
wing-dams  and  excavation,  $45,530,  '78v  534, 538. 
Projects. 
By  S.  T.  Abert,  1878,  for  securing  2^  feet  of  water  by  removal  of  snags,  constm^ 
tion  of  groins  and  wing-dams ;  estimated  cost,  $45,500,  '78v  74, 527,  ^S;  '791, 648. 
Snrvevs. 
1870.  By  Lieut.  M.  B.  Adams,  under  direction  of  Migor  Weitzel.    Report,  '71, 491. 
1874-75.  By  R.  C.  McCalla,  nnder  direction  of  M^jor  McFarland.    Report.  '75,  i,  817, 

818.    In  1875.  Report,  '76,  i,  718, 720. 
1877.  By  S.  T.  Abert.    Report,  '78,  522, 525. 


OALENA  RIVER,  II«I«.~lBfPBOVEMSNT  of. 

Appropriations. 

1878 $30, 000, '78,  98. 

1879 12,000, '79,  133. 

Commerce.  i 

Justiiication  of  improvement,  '74,  i,  290,  293,  294,  295;  '79,  1149.    Raihoad  conJ 

nections,  '74,  i,  294. 
Statistics,  '74,  i,  293,  294;  '79,  1148,  1149. 
Contracts. 
1878.  H.  S.  Brown,  for  dredging,  at  17  to  25  cents  per  cubic  yard,  *79,  1146, 1148. 
Abstracts  of  bids,  '79, 1148. 
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OJlLBIC A  BITEB,  IIJL.— Continaed. 


Chief  of  Enoinbers. 
Beporta,  '73,  51 ;  *74,  i,  58;  'TS*  98;  '79,  132. 

£>'GINEEB  IS  CHABGE. 

M*j.  F.  U.  Farquhar,  1873  to .    Reports,  '74^  i,  289 ;  •78»  724 ;  »79,  1146. 

J.  D.  Skiiner,  '74,  i,  289.    Report,  '74,  i,  291. 
W.  L.  Kidder  and  J.  C.  McElheme,  inspectors,  '79,  1147. 
Estimates. 

By  J.  D.  Skinner:  1st,  for  a  6-foot  channel  throughout,  $459,141;  2d,  for  a  4-foot 
channel  thronghoat,  $233,233 ;  3d,  modification  of  first  and  second,  (377,014, 
'74,  i,  290,  292. 

Financial  Statements. 

•78^  98 ;  '79,  133,  1148. 
Operations. 

1873-78.  Work  suspended,  *78,  724. 

1678- W.  By  the  removal  of  100,975  cubic  yards  by  dredging,  channels  of  the  follow- 
ing dimensions  were  obtained :  35  to  50  feet  wide  by  3  feet  deep  by  1,670  feet 
in  ien^h ;  35  to  40  feet  wide  by  3  to  4  feet  deep  by  2.9  miles  in  length;  100  feet 
feet  wide  by  4^  feet  deep  by  1,700  feet  in  length ;  60  feet  wide  by  4^  feet  deep 
by  1,300  feet  in  length,  '79,  132,  1147. 
Physical  Ciiaracteristics* 

Description  of,  '74,  i,  289,  290,  291 ;  '79,  1146.    Discharge  of  river,  '75,  i,  291. 
Flaas.    (See  also  Estimates  and  Projects.) 
%  J.  D.  Skinner,  1873,  for  improvement  oy  dredging,  so  as  to  obtain  channel  from 
4  to.6  feet  deep,  '74,  i,  291,  292. 
Projects. 
By  M%Jor  Farqnhar,  1873.  to  dredge  to  a  depth  of  6  feet  above  and  to  a  depth  of  4 
feet  below  the  cnt-off,  the  closing  of  Harris'  Slough:  also  the  construction  of 
dams  of  dry  masonry  backed  with  earth  across  the  tnree  principal  ravines,  so 
as  to  intercept  sediment  from  inflowing  streams;  estimated  cost,  $400,000,  '74, 
1,290,291,292;  '78»  98. 
Sureys. 

1873.  Ordered,  from  mouth  to  Galena,  '73,  51. 

1874.  Made,  by  J.  D.  Skinner,  '74,  i,  58,  289,  291. 


ClAIiTJBSTONr  BAT  SHIP-CHANNEL,  TEX.— Improvement  of. 

(See  also  Cedar  Batou  Bar.) 

lofilading  Buffalo  Bayou,  survey  to  Dollar  Point,  Red-Fish  Bar  Channel,  channel 
between  month  of  San  Jacinto  River  and  Bolivar  Channel,  channel  hetween 
Sed-Fish  Bar  and  Morgan's  Point,  and  examination  of  obstructions,  San  Jacinto 
River.] 

AMrMriations. 

1872,  Hed-Fish  Bar  Channel $10,000,  '73,  634. 

1B74,  Red-Fish  Bar  Channel 10,000,  '74,  i,  74. 

1875,  Red-Fish  Bar  Channel 10,200,  '75,  i,79. 

187.%  channel  between  San  Jacinto  River  and  Bolivar  Channel. ..  25, 000,  '75,  i,  79. 

1876,  channel  between  San  Jacinto  River  and  Bolivar  Channel. . .  72, 000,  '76,  i,  77. 
1876,  survey 10,000,  '77,  75. 

1878,  channel  between  Red-Fish  Bar  and  Bolivar  Channel 75, 000,  '78,  83. 

1879,  channel  between  Red-Fish  Bar  and  Bolivar  Channel .  ''HO,  000,  '79,  110. 

Total  appropriations  from  1824  to  1875,  $45,000,  H.  Doc.  120,  44th  Cong.  Ist  Sess. 
Statement  of  appropriations,  '79,  918. 

Annual  appropriations  for  maintenance,  '73,  533. 
C^maierce. 
Justification  of  improvements, '71,  535;  '73,  65,  635:  '75,  i,  873-875;  '76,  i,  587, 

588.    Tolls  for  passing  ship-channel  at  Morgan's  Point,  '77,  461. 
Btatistics,  '75,  535,  537;  '72,  556;  '74,  i,  725;  '75,  i,  875;  '76,  i,  576,  588;  '77, 
448;  '78,607. 

*  See  proviso,  '79, 214. 
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f*  A  Ife  tF^&tf*  t  fi 

1875.  E.  W.  Cave,  dredging,  at  17  to  25  cents  per  cubic  yard,  '75,  i.  872 ;  '76,  i,  58 

586.— 1878.  G.  C.  Fobea  &  Co.,  dredging,  at  15|  cents  per  cubic  yard,  *79, 11 

915,  918. 

Abstracts  of  bids,  '75,  i,  871 ;  '79,  914. 

Engineers. 

Chief  of  Engineers. 

Reports,  '71,  66:  '73,  65:  '74,  i,  73:  '75,  i,  79;  '76,  i,  76;  '77,  74;  '75,  456;  '7 

83;  -79,  110. 

Board  of  Engineers.  , 

Convened  September  1,  1877,  at  New  York  City,  to  consider  location  of  propoo'^nj 

ship  channel  through  Galveston  Bay.    Recommended  a  line  from  Red-Fisn  Bafl 

to  the  head  of  Bolivar  Channel  as  the  most  advantageous,  '77,  467 ;  '78,  606.    ^ 

(Colonel  Tower,  Lieutenant-Colonels  Wright  and  Newton^  and  Captain  HowelL  p\ 

Capt.  C.  W.  Howell,  18«'l-'79.    Reports,  '71,  533;  '73,  634;  '74,  i,  740;  '75,  i, 
870,  872,  874;  '76,  i,  585;  '77,  455,  458,  459;  '78,  607;  '79,  912. 
Assistants. 
Lieut.  H.  K.  Adams,  '71,  66.    Report,  '71,  534. 
W.  D.  Duke,  '71,  535. 

Capt.  C.  E.  L.  B.  Davis,  '79,  106.    Report,  '79,  916. 
Lieut.  J.  B.  Quinn,  '75,  i,  78.    Report,  '75,  i,  875. 
J.  C.  Forsby,  '76,  i,  586. 
A.  Cross,  '76,  i,  586. 
A.  G.  Blanchard,  '76,  i,  586. 
J.  A.  Hayward.    Report,  '77,  459. 
H.  C.  Ripley.    Report.  '77,  462. 
Estimates.    (See  also  Projects.) 
By  Lieutenant  Adams,  1870,  for  improvement  of  Galveston  Bay:  Ist.^  (3,443,113; 

2d,  1940,315 ;  3d,  382,017,  '71,  536. 
By  Captain  Howell,  1875,  for  completion  of  a  9-foot  channel  through  Red-Fish  Bar, 
$10,200 ;  for  a  10-foot,  12-foot,  or  15-foot  channel  from  Bolivor  Channel  to  Mor- 
can's  Point,  $283,479,  $651,562,  or  $1,260,062.  '75,  i,  873 ;  '76,  i,  77. 
By  Lieutenant  Quinn,  1875,  for  removal  of  oostructions  in  San  Jacinto  River, 

$6,000,  '75,  i,  875. 
By  J.  A.  Hayward,  1877,  for  a  12-foot  ship-channel,  100  feet,  200  feet  base,  three 
routes:  1st.  $402,620;  $744,779;  2d,  $342,014,  $660,653;  3d,  $160,994,  $434,879, 
'77,  460,  463. 
By  n.  C.  Ripley.  1877,  for  a  12-foot  channel,  from  Red-Fish  Bar  to  Boliver  Channel, 
100  feet  wide,  $146,856;  150  feet  wide,  ^16,096;  200  feet  wide,  $285,331;  17. 
463. 
Financial  Statements. 

'73,  635;  '74,  i,  74;  '75,  i,  872;  '76,  i,  76,  77,  585;  '77,  74,75;  '78,  83,  608;  '79,  110. 
Operations. 
1872-'73.  Completion  of  channel,  1,500  feet  by  70  feet  by  7  feet,  through  Red-Fish 

Bar,  by  government  dredge,  '73,  65,  635. 
1873-'74.  Operations  suspended,  '74,  i,  740. 

1874-75.  Channel  2,982  feet  by  60  feet  by  7.5  feet  to  10  feet,  '75,  i.  79,  870. 
1875-76.  Removal  of  total  of  104,920  cubic  yards ;  channel  61,000  feet  b^  14^  on 
Red-Fish  Bar.    Work  on  channel  between  moul^  of  Jan  Jacinto  Rit»  and 
Boliver  Channel  in  progress,  '76,  i,  76,  585,  586. 
1876-77.  Operations  suspended,  '77,  74,  455,459. 

1878-79.  Dredgin||^  in  channel  between  Red-Fish  Bar  and  Boliver  Channel,  *79, 917. 
History  of  operations  since  1873,  '79,  912. 
Physical  €iiaracteristics. 
Description,  '71,  534-536;  '76, 1,  586;  '77,  459,  461.    Obstructions  in  San  Jacinto 
River,  '75,  i,  874,  »75.    Current  observations,  '77,  464,  465.    Table  of  tides, 
'75,  i,  874,  875. 
Plans. 
By  Lieutenant  Adams,  1870,  for  three  routes;  (1)  for  a  channel,  150  feet  by  12  feet, 
through  Galveston  Bay  and  Buffalo  Bayou  to  Houston ;  (2)  for  channd,  150 
feet  by  6  feet,  at  mean  low-water  across  the  Red-Fish  and  Cioppex's  Ban ;  (3) 
for  channel,  100  feet  by  6  feet,  across  Red-Fish  and  Clopper's  Bars.     Each  of 
the  plans  to  include  the  removal  of  obstructions,  shore  protection  by  sheet- 
piling  between  Harrisburg  and  Houston.    Third  plan  recommended  by  Lieu- 
tenant Adams,  '71,  536. 
By  J.  A.  Hayward,  for  a  shiTMshannel  throagh  Gfthreston  Bs^:  (1)  fi>r  m  IS^feet 
channel  from  Ban  Jacinto  River  to  Bolivar  Channel ;  (2)  from  San  Jacinto  River 
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niB»— Oontinaed. 

to  Bed-Fiah  Bar  and  Boliver  Channel ;  (3)  from  Morgan's  Point  to  Bolivar  Chan- 
nel, with  retaining-wally  '77,  459,  461,  463. 
By  Lieutenant  Quinn,  1875,  for  removal  of  rebel  obstmctions,  consisting  of  flats  aoid 
I       seows  in  the  San  Jacinto  River,  '75^  i,  B75. 
Mrate  and  Corporate  ITork. 

I  Valuable  improvements  made  below  Harrisbnrg  by  the  Honston  Direct  Navigation 
I       Company.    The  expenditures  should  be  reimbursed  and  channel  tolls  estab- 
lished, '71.  533,  535,  536  j  '71,  461. 
1875.  The  con^^ctor  and  private  parties  continued  the  work  on  channel  after  the 
expenditure  of  appropriation ;  removed  4,832  cubic  yards,  '76,  i,  586. 

Bf  lieutenant  Adams,  for  a  channel,  100  feet  by  6  feet^  across  Red-Fish  and  Clop- 
pel's  Bars,  (62,805.  Approved  by  Captain  HowelL  mcreasing  estimated  cost  to 
|125,000,  '71,  533,  535,  536.  Revised  by  Captain  Howell  to  channel  150  feet  b^ 
10 feet;  and,  again,  to  channel  9  feet  deep  through  Red-Fish  Bar  alone,  '74,  i, 
740;  '75,1,79,870,872. 

By  J.  A.  Hayward,  for  chanrel,  12  feet  in  depth,  between  the  mouth  of  San  Jacinto 
River  and  Bolivar  Channel,  '75,  i,  79.  Kecommended  by  Captain  Howell, 
ehanging  the  upper  terminus  to  Morgan's  Point,  '75,  i,  873.  Concurred  in  by 
the  Chief  of  Engineers,  '76,  i,  76 ;  '77,  456,  459^  588. 

By  Captain  Howell,  for  12-foot  channel  from  Red-Fish  Bar  to  Bolivar  Channel,  '77, 
*       46b.    Approvea  by  Board  of  Engineers,  '77,  467. 

By  Captain  Howell,  1878,  for  channel,  100  feet  by  12  feet,  firom  Red-Fish  Bar  to  Mor- 
gan's Point,  '78»  83,  607;  '79, 110.  Work  not  considered  permanent  by  Captain 
Howell,  '79,  918. 

NnrvcTSa 

1871.  By  Lieut.  H.  M.  Adams,  '71,  66,  533,  534. 

1871.  By  Lieut.  H.  M.  Adams,  to  Dollar  Point,  '71,  66. 

187S.  By  Lieutenant  Quinn,  examination  of  San  Jacinto  River,  '75,  i,  874. 

VSn,  By  J.  A.  Hayward  and  H.  C.  Ripley,  '77,  75, 458,  459,  462. 

[L.  M.  M.  ] 


GALTESTON  BAT  TO  SABINE  I^AKE.— Survbt  for  bhip-canal. 

I^nv^prlatioiis. 

I   1872,  aUotted  for  survey,  13,000,  '73,  680. 

|C«aunerce« 

I  JoBtifieation  of  proposed  improvement,  '73,  677. 

i  Srinsncs, '73,  678. 

isBfineers. 

CBISE  of  ENQDnSSBS. 

BeportB, '72,62;  '73,66, 
KxauixBR  IN  Charge. 
Mi^.  C.  W.  Howell,  1872  .    Report,  '73,  677. 

Ueat.  H.  M.  Adams,  1873.    Report,  '73,  677. 
J.8.Polhemu8,  1873.    Report,  '73,  678. 
f^teiates.    (See  Plans.) 
^itelation. 
^b^y  of  $7,500  per  mile  granted  by  county  of  Galveston  to  the  Texas  and  Missis- 
nppi  Canal  and  Navigation  Company  to  aid  them  in  the  construction  of  the 
.canal,  '73,  677. 
'■fslcal  Cliaraeteristics* 
tharacter  of  country  along  the  line  of  proposed  canal,  '73,  679. 

By  J.8.Polhemiu,  for  a  canal  between  Galveston  Bay  and  Sabine  Lake,  50  feet  wide 
"'      '  "  "  ofe645,236,  '73,  680. 


^     at  water  surface  and  6  feet  deep,  at  an  estimated  cost 
*w3.  Under  direction  of  Lieut.  H.  M.  Adams,  by  J.  S.  Pol 


,  ,^  ^  -  _- Polhemus.    Report, '73,  677, 

678, 
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AppropriaUoDs. 

im 125,000, '70,  61;  '71,517. 

1871... 20,000/71,65,517. 

1872 31,000,  '72,  555. 

1874 60,000,  '74,1,73,722. 

1875 150,000, '75,  i,  79. 

1876 142,000,  '76,  i,  581. 

1878 125,000,  '78,82,607. 

1879 100,000, '79,  110. 

Totaltol879 $653,000 

Statement  of  total  appropriations,  '78,  82 ;  '79,  912,    Ketention  of  appropriation 
delays  work  in  1876  and  1877,  '77,  73.    Method  of  making  appropriations  na 
conducive  to  economy,  '77,  73,  447. 
Commerce. 

Statistics,  '72,  555;  '74,  i,  725;  '76,  i,  576;  '77,  448;  '78.  607. 
Contracts. 
With  Morris  &  Cumings,  for  construction  and  delivery  (within  100  working  days)  a 
a  dredge,  for  $25,000,  '71, 517,  523.— With  J.  H.  Lynch,  for  delivery  of  two  damp 
scows,  ^,600,  '71,  517.    Sufficient  data  obtained,  1875,  to  offer  work  by  contract 
'75. 1,  867.    Becommended,  1876,  that  work  shall  not  be  done  by  contract.  '7^ 
i,  580 ;  renewed,  1877,  '77,  448. 
Proposals  for  dredging  inner  bar  rejected,  '71,  517,  522. 
Defense. 
Partial  destruction  of  batteries  on  Pelican  Spit,  1867,  by  erosive  action  of  sea,  '68^ 
505,  50J ;  protection  necessary  to  prevent,  '68,  505,  509,  511,  517 ;  obstractioiu 
placed  in  harbor  by  rebels,  1863,  '68,  508. 
Documents.    (Not  published  in  reports.) 

Capt.  G.  B.  McClellan's  report.    Ex.  Doc.  1853  and  1854,  ii,  560;  '68,  504,507. 
En^iieers. 
Chief  of  Engineers. 
Reports,  '67,*  38;  '68,  55;  '70,  61;  '71,  65;  '72,  60;  '73,  65;  '74,  i,  73;  '75,  i,  79; 
'76,  i,  75 ;  '77,  73;  '78,  82;  '79,  109.    Instnictions  of,  concerning  survey,  1867: 
'68»  498. 
Board  of  Engineers. 

1864.  To  consider  the  practicability  and  probable  cost  of  increasing  depth  of  water 
in  Galveston  Bay  and  entrance,  by  plan  submitted  by  Captain  IloweU.     (See 
Projects.)    Board  consider  that  two  piers  firom  Fort  and  Bolivar  Points  will 
improve  the  oater  and,  incidentally,  the  inner  bar,  '74,  i,  727.    Future  exteusicHi 
of  piers,  aided  by  harrowing,  probably  necessary.    In  view  of  the  novelty  ol 
the  plan  proposed  the  board  recommend  a  trial  of  the  plan  at  inner  end  of  Fort 
Point ;  if  successful,  then  a  trial  in  most  exposed  position.    Gabions  should  havo 
covers  and  bottoms,  '74,  i,  738.    The  auxiliary  works  within  the  bay  to  he  de- 
layed until  practicability  of  plan  has  been  demonstrated ;  revised  estimate  of  cost 
of  project,  '74,  i,  739. 
(Lieutenant- Colonels  Wright,  Tower,  and  Newton,  and  Captain  Howell.) 
Captain  Howell,  not  fully  concurring,  submits  that  he  is  more  confident  than  the 
other  members  of  the  board  in  the  adequacy  of  construction,  and  considers  his 
estimate  adequate,  '74,  i,  7;^. 
Reconvened  January  7,  1875,  to  consider  Captain  HowelFs  report  in  relation  to 
progress  and  continuation  of  work.    Board  consider  that  the  results  obtained 
by  experience  of  1874  are  not  decisive ;  but  that  the  full  testa  recommended  in 
1B74  be  carried  out.    A  trial  should  bo  made  with  a  single  row  of  gabions  (in 
connection  with  the  method  of  two  rows)  in  each  tier,  '75,  i,  869. 
Reconvened  December  28,  1875,  to  reconsider  the  question  of  improvement  and 
modiiicatiou,  if  any,  of  plan  adopted,  '76»  i,  581.    Review  of  the  conclusions  of 
1874,  '76,  i,  5«2.    Board  conclude  that  the  two  jetties  recommended  in  1874  will 
produce  an  important  increase  in  the  depths  over  outer  bar,  and  recommend 
that  the  first  part  constructed  be  from  Fort  Point  towards  the  main  ohanneL 
That  gabions  be  not  definitely  adopted  for  main  works  until  more  extended  test 
be  made,  '76,  i,  583.    That  the  channel  caused  by  the  storm  of  September,  1874, 
across  island  should  be  closed ;  that  the  gabions  be  hereafter  placed  on  mats, 
previously  sunk,  '76,  i,  584. 
Engineers  in  Chauge. 
Maj.  M.D.  McAlester.     Reports,  '67,  363;  '68,  497. 

Capt.  C.  W.  Howell,  1871-'—.    Reports,  '71,  516;  '72,  554;   '74,  i,  721;    75.1, 
846;  '76,  i,  564;  '77,  446;  '78,  603;  '79,  909.  »         »      -»  > 
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OAIiTESTOnr  HARBOR,  TEX.-Continaed. 

BagiMCcrg    ContinaecL 
AfisiSTAirrs. 
LieaL  W.  a  Stanton,  '67,  363.    Report,  '68,  504. 
lieat.  H.  M.  Adams,  '71,  520.    Report,  '74,  i,  723. 
Lieat.  J.  B.  Qoinn.    Report,  '75,  i,  846. 

Lient.  C.  E. L,  B.  Davis.    Reports,  '76,  i,  576 ;  '77,  449 ;  '78»  603. 
H.  C.  Ripley.    Reports,  '74,  i,  726;  '75.  i,  «68;  '76.  577 ;  '77,  452;  '78,  604,  606. 
R.  B.  Tailor,  W.  Thompson,  J.  C.  Buchanan,  R.  Seott,  '76^  i,  580. 
EatiammteUm    (See  also  Plans  and  Projects. ) 
By  Major  McAlester,  1868,  for  plan  of  closing  San  Luis  Pass,  |330,000,  '68,  501,  517. 
For  dredging  channel,  80  by  VZ  feet,  $10,952,  '68,  503,  517.     For  a  system  of  jet- 
ties, composed  of  concrete  blocks,  intersecting  Bolivar  Channel  from  shoals  of 
Pelican  Island  and  Spit,  $1,300,000,  '68,  515. 
By  Captain  Howell,  1873,  for  project  of  improving  the  harbor  by  jetties  and  training- 
walls,  consisting  of  cement  covered  gabions  (see  Projects),  $1,259,446.     For  part 
recommended  by  Board  of  Engineers,  1874,  $1,224,000,  '74,  i,  734,  740;  '78,  82; 
'79  912. 
By  Board  of  Engineers,  1874,  $1,759,401,  '74,  i,  740 ;  '79,  912.    Comparison,  by  Cap- 
tain Howel^  of  estimate  of  1873  and  of  that  of  the  Board  of  Engineers,  1874, 
with  results  of  cost  as  determined  by  experience  of  1874  and  1875,  '75,  i,  865. 
Sevised  estimate  by  Captain  Howell,  1875,  $559,740,  '75,  i,  866;  '77,  74;  '78,  82. 

Effect  of  changes  in  method  and  project  on  estimates,  '77,  447. 
Cost  of  completion  of  existing  project,  $682,446,  '79,  110,  912. 
FteaMcial  Statements. 

•71,517;  '72,  555;  '75,  i,  ^68;  '76,  i,  581;  '77,  448;  '78,  83,  607;  '79, 110,  912. 
Legislation. 
Draft  of  an  act  to  facilitate  ezecntion  and  to  protect  certain  public  works  of  im- 
provement, '71,  522. 
Operations. 
1870.  Proposals  for  dred^ng  rejected ;  ineffectual  attempts  to  hire  or  purchase  a 
dredge ;  authority  given  to  build,  '71,  517.    Temporary  character  of  relief  from 
dredging,  '71,  521. 
1871-72.  Suspended  because  depth  on  outer  bar  is  as  great  as  depth  on  inner; 

dredge  transferred  to  other  works,  '72,  60,  554. 
1873-74.  Confined  to  care  of  property,  '74,  i,  724. 

1874-75.  Work  began  under  project  of  Captain  Howell  Seff  ember,  1874 ;  favorable 
reaulte  obtained,  '75,  i,  79,  864.    Unexpected  results,  '75,  i,  847, 858.    Difficulty 
in  obtaining  material  for  gabions,  '75,  i,  846.    Method  of  conducting  work; 
changes  recommended,  '75,  i,  849,  858.    Necessity  of  cross  jetties  to  check  abra- 
sion, '75,  i,  ^53.    Cost  per  linear  foot  of  jetty,  gabions  in  two  rows,  $16.04,  '75, 
i,  848.    Gabions  in  one  row,  |5.21,  '75,  i,  863. 
1875-76.  General  progress,  '76,  i,  564,  577.    Storm,  disastrous  effects  of  (Septembei 
14, 1875),  '76,  i,  75,  566,  570,  579,  583.    Changes  in  details  of  gabions,  '76,  i,  574. 
Work  already  done  has  given  16^  feet  over  inner  bar,  '7^  h  ^^*    ^<^^  P®' 
linear  foot  of)etty,  |6.12,  '76,  i,  570. 
1876-77.  Sospended  from  July  to  September,  1876,  by  retention  of  appropriations. 
'77,  73,  446.  449.    General  progress  during  year,  '77, 449, 453.    Depths  obtained 
over  inner  oar,  15f  feet  to  16}  feet,  '77,  452.    Placing  mats  under  gabions  in- 
creases cost  of  single  gabion,  but  obviates  necessity  of  several  rows,  '77,  447. 
Cost  per  linear  foot  gabionnadc  on  scow  ready  for  position,  $8.92,  '77,  447,  451. 
1877-78.  Work  discbntinued  November,  1877,  to  June  12,  1878,  from  lack  of  appro- 
priations ;  repairs  to  breakwater  at  Fort  Point ;  extension  of  gabionnade  at 
Bolivar  Point,  '78,  603,  605.    Depth  of  water  obtained  by  work  done,  '78,  604. 
1878-79.  Gabionnade  at  present  extends  7,332  feet ;  has  maintained  iO  feet  depth 
over  outer  bar,  '79,  109,  910.    R^um^  of  past  operations,  '79,  910. 
PhysiciU  CliaracteristiGs. 
Of  Galveston  Harbor,  '68,  507 ;  '71,  518 ;  '74,  723, 729 ;  '75,  i,  846.    Of  Pelican  Spit, 
'68,  504;  '74,  i,  72:^,  729.    Movement  of,  since  1851.  '68,  504,  508,  571.    Cause 
of,  74,  i,  723,  730,  731.    Of  harbor^  '68,  501,  507.    Character  of  bottom,  '74,  i. 


against,  '76,  i,  570.    Peculiar  formation  at  Fort  Point,  '77,  449. 

Plans. 

Of  Migor  McAlester,  1868,  for  closing  San  Luis  Pass  by  a  dam,  thereby  increasing 
the  harbor  reservoir  36  square  miles,  and  depending  on  scouring  effect  of  ebb 
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Plans — Continiied . 

tides,  '68,  501,  516.  Results  Dot  proportionate  to  cost,  also  action  uncertain, 
hence  objected  to.  '68,  502.  For  a  system  of  jetties  intersecting  Bolivar  Chan- 
nel from  the  shoals  of  Pelican  Island  and  Spit ;  jetty  fhimed  of  concrete  blocks, 
laid  without  cement,  '68,  512.  Objections  to,  enormous  cost,  defective  action 
of,  insecuritv  of,  danger  to  water  front  of  city,  '68,  500.  Of  pile  Jetty  com- 
menced by  city  of  Galveston,  1869.  (See  Private  and  Corporate  Work.) 
Private  and  Corporate  Work, 

Pile  jetty  commenced  by  city  of  Galveston,  1809,  at  Fort  Point,  and  (intended  to 
deepen  inner  bar)  now  about  one  mite  long,  '74,  723;  *75f  if  B58;  '79,  910. 
Partially  swept  away  by  istorm  of  September,  1875,  '76,  i,  566. 
Projects.    (See  aiso  Estimates.) 

By  Major  McAlester,  1868,  for  the  improvement  of  the  inner  bar  by  dredging  a  chan- 
nel 80  by  12  feet,  '68, 503,  517 ;  '71, 517.  Unable  to  profitably  contract ;  author- 
ity given  to  build  a  dredge,  '71,  517.  Temporary  character  of  relief  given,  '71, 
521.    Project  for  dredging  not  worthy  of  consideration,  '74,  i,  732. 

By  Captain  Howell,  1871,  for  improvement  of  entrance  to  bay  and  harbor  to  admit 
vessels  drawing  18  feet,  '71, 518.  By  the  construction  of  a  breakwater  along  the 
crest  of  Galveston  Bar,  and  of  jetties  to  extend  the  head  of  Galveston  Island  to 
**  Middle  Ground  Breakers,^  '71, 520.  Breakwater  to  consist  of  concrete  blocks 
on  grilla£^e  foundation;  jetties  similar  to,  but  of  lighter  construction,  '71,  521. 
Project  abandoned  on  account  of  the  absence  of  hitherto  supposed  littoral  cur- 
rents, '74,  i,  r36. 

By  Captain  Howell,  1873,  for  the  improvement  of  the  outer  and  inner  bars  and  har- 
bor by  two  submerged  jetties,  extendins  irom  Fort  and  Bolivar  Points  to  crest 
of  outer  bar ;  also  jetty  dams  cutting  on  West  Bay  from  Galveston  Bay ;  also  a 
jetty  to  cut  off  the  flood  tide  over  the  shoal ;  jetties  to  consist  of  cement-cov- 
ered gabions  filled  with  sand  and  placed  in  one  or  two  rows,  and  of  such  height 
as  experience  shall  dictate,  '74,  i,  732-736. 

Considered  by  Board  of  Engineers,  l874-'75;  changes  recommended,  using  single 
row  of  gabions  placed  on  mats,  '75,  i,  849,  869. 

Modification  now,  1879,  being  considered  by  Board  of  Engineers,  '79,  910. 
Surveys. 

l8er-'78.  By  United  States  Coast  Survey,  began  June,  1867,  '67,  38,  363;  '68,  498, 
505.  Completed  April,  1868,  '68,  55,  499.  Changes  determined  by  comparison 
of  surveys,  1843,  ife:},  1868,  '68,  508. 

1870-73.  Survey  of  1876,  '70,  520.  Of  1872  and  1873,  method  of  making,  '74,  i,  726. 
Kesults  of,  and  comparison  with  earlier,  '74,  i,  723.  Borings,  method  of  mak- 
ing, by  water  jet,  '74,  i,  724,    Specimens  of  bottom  obtained,  '74,  i,  725, 

1875-76.  Surveys  of  1875-76,  '76,  i,  577. 

1878.  Resurvey  of  inner  and  outer  bar;  comparison  of  present  and  past  oondition, 
•   '78,606. 

1879.  Of  inner  and  outer  bars,  '79,  911. 
Maps. 

Of  Oalveston  Harbor,  '78,  606. 

[li.  Y.  8.] 


OASCOIf  ADE  RITEB,  MC—Survbt  op. 

Amount  of  commerce  not  sufficient  to  justify  large  expenditarai,  '73,  460-462, 
Statistics,  '73,  482. 
Ewipuieers. 
Chief  of  £nginebbb. 

Reports, '72.  50;  '73,  56;  '79, 127. 
Engineers  ix  Charge. 

Lieut.  CoL  W.  F.  Eaynolds,  1^72-73,  '72,  66;  '73,  63 

Col.  J.  H.  Simpson,  1873.    Report,  '73,  479. 

M;\|.  C.  R.  Suter,  '79,  127. 

ASSI  ST  ANT. 

J.  b.  Mokown.    Report,  '73,  480. 
EsliinaCes.    (See  Projects.) 
Plijrsical  Clianftoteristlcs. 

Description, '  73;,  480-482.    Fall  of  river  bed,  '73, 480,  481.    Disftppearano^of  water 
under  the  bed;  remarkable  '*  boiling  spring,'^  '73,  481. 

fily  UKi/PvM  of . locks 4Uid  dams,  not  considered  admissible,  '73;  4S(M83. 
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«Afl€ONAJD£  mVBB,  MO.— CaatfinuecL 

Projects* 

By  J.  D.  MoKown,  for  improyein«iit  of  river  by  zemoving  snags,  rook,  OTorhangisg 
trees,  and  the  constraction  of  wing-dams ;  estimated  cost,  |32,97S.    Approyed 
by  Colonel  Simpson,  *73,  480-482. 
SnrreTS. 


h 


1873.  Barvey  by  J.  D.  McKown,  '73,  56,  479,  480. 


OfilKCSilC  RITEB  HARBOB.^See  Ghablottb  Habbor.) 


(IBOlMISiVOWlf  HL4RBOB9  D« €«--(See  Washingion  and  Georgetown.) 


OEOBOIA  CANAli9  ttont  Borne  to  Maeon.— Survey  of. 

(Being  part  of  proposed  line  of  water  cominnnicaitien  fiDin  tbe  Misciuippi  Bivcr  to 

tbe  Atlantic.) 

CovuHieree* 

Reqniiemente,  T2,  586. 


Chief  of  Engineers. 

Reportd,  '71.  64 ;  '72,  60. 
Engineer  in  Charge. 

Maj.  Walter  MoFarland.    Report,  '72,  510,  511^,  516,  518. 
Assistant. 

R.C.  MeCalU.    Seporfe, '72,  526. 
BitlBiates. 

By  U.  C.  McCalia,  1872,  for  the  canal,  $20,435,684,  '72,  516,  518. 
Pliysical  Cbaracteristicft. 
General  description,  '72,  526. 

Plaas. 

By  R.  C.  McCalla,  1872,  for  canal  70  feet  wide  at  surface,  56  feet  at  bottom,  and  5 
feet  depth  of  water,  211.2  miles  in  length,  '72,  516,  526-^35. 
Surreys. 
1072.  Under  direction  of  Maj.  Walter  MoFarland,  by  R.  C.  McCalla.    Report,  '72, 
510,  512,  516,  518,  526. 


OliOVCESTEB  HABBOB9  MASS.— Improvement  of. 

ApBropriatloiis* 

im $10,000, '72,  92. 

C#aiiBerce» 

Jnstifieation  of  improvement,  '71,  870,  871,  874,  875;  '72,  941,  941^ 
Statistics,  '71,  870,  871,  877. 

Coatmcts* 

lb72.  With  G.  W.  Townsend,  for  rock  excavation,  '73,  1083. 
Abstnciaf  bids»  '73»  1084. 
Abstract  of  contzactsy  '73,  1084. 
Defease. 
Land  ceded  to  United  States  GoveEnment  by  selectmen  of  Glaneester  for  pmposes 
of  a  fortification,  '71,  876. 


Chief  of  Engineers. 

Reports,  '70,  32,  78;  '71,  93;  '72,  92;  '73,  102;  '74,  i,  lU;  '7^  i,  116;  '76,  i,42. 
Engineers  in  Charge. 

lieat.  Col.  J.  G.  Foster,  1870-71.    Reports,  '70,  467 ;  '71,  869. 

lieat  Col.  Gewge  Thom,  IWl-'— .    Reports,  '72,  941;  '73,  1083;  '74^  ii,  311; 
'7%ii,402;  '7^1,166. 
Assist  A  NT* 

H.F.Bothf6ld,1870.    Report, '71,  873. 
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OliOIJCESTEB  HABBOB,  MASS.— Continued. 

Estimates.    (See  also  Projects.) 

By  H.  F.  Bothfeld,  for  a  breakwater,  $494,148.65^  '71, 874,  876. 
Financial  Statements. 

•73,  102,  1083;  '74,  i.  111,  ii,  312;  '75,  i,  116,  ii,  402;  '76^  i,  42,  166. 
Operations. 

187-^-73.  Rocks  removed,  '73,  102,  1083. 
PJiysical  Ciiaracteristics. 

L^resence  of  rocks  and  ledges  in  harbor,  '71,  870,  874,  875. 
Plans. 
By  U.  F.  Bothfeld.  for  the  construction  of  a  breakwater,  3,870  feet  Ions,  SO  to  100 
feet  wide  at  the  base,  20  feet  wide  at  the  top,  and  from  11  to  35  feet  high.     The 
substructure  to  be  of  riprap,  and  the  superstructure  to  be  of  cut-granite  £EMsiii£B» 
with  coping  and  concrete  nlling,  '71,  873. 
Projects. 
By  Lieut.  Col.  J.  G.  Foster,  for  rook  excavation,  at  an  estimated  oo«t  of  $10,006.90, 
'70,870,872,875. 
Survev 
1870.  By  H.  F.  Bothfeld.    Report,  '71,  873. 


OBAIfD  CAIiUMEV  BITEB,  IND.— Survey  of. 

Survey  ordered  by  act  of  Confirees  approved  June  10, 1872.  assigned  to  Mai.  D.  C. 
Houston,  and  made  under  Ms  direction  by  William  J.  Bryson,  *12,  36;  '73,  96. 
Report,  '73,  252,  253. 


OBAND  HATEN  HABBOB,  MICH.— Improvembnt  of. 

Appropriations. 

I8a2 (2,000  00,  S.  Ex.  Doc.  42,  35th  Gong.,  iBt  Seas.,  page  02; 

'66,  iii,  34 ;  '74,  i,  184. 

1866 65,000  00, 'ee*  iii,  10,  34. 

1867 40,000  00, '67,  108;  '74,  i,  187. 

1869  (allotted) 1, 866  15,  '69,  22 ;  '74,  i,  187. 

1870 10,000  00,  '70,  42. 

1871 6,000  00, '71,  40. 

1872 15,000  00, '72,  38. 

1873 75,000  00, '73,  38. 

1874 50,000  00,  '74,  i,  44. 

1876 15,000  00, '76,i,  102. 

1878 15,000  00, '78,  122. 

1879 9,000  00,  '79,  164. 

Total  to  1879 $303,866  15 

1869.  Allotted  from  harbors  on  Northwestern  Lakes,  $500,  '70,  42. 

Statements  of  appropriations,  '79,  1620. 
Commerce. 

Harbor  of  refu|p,  importance  as,  '67,  109 ;  '68,  122 ;  '75,  i,  253 ;  '76,  ii,  495.  Jostifl- 
cation  of  improvement,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  Ist  Sess.^  page  89; 
'67,  109.  Commercial  importance  of  harbor,  S.  Ex.  Doc.  No.  42, 35th  Cong.,  Isi 
Sees.,  pages  89,  90 ;  S.  Ex.  Doc.  No.  16,  34th  Cong.,  3d  Sees.,  pages  207,  209,  tMS, 
251,  38J,  394;  '68»  122;  '69,  93;  '70,  138;  '71,  147;  '76»  ii,  feS;  '79,  164,  1619. 
Lumber  interests,  '67,  108;  '69,  93;  '76,  ii,  496. 

Statistics,  '67,  109;  '68,  122;  '69,  94 ;  '70,  138;  '71,  148;  '72.  190;  '73.  «73:  '74, 
i,  187;  '75,  i,  254;  '76,  ii,  496;  '77,  913;  '78,  1209;  '79,  1619. 
Contracts. 

1866.  Ueber  Squier,  materials  and  labor,  '66,  iv,  100. — 1867.  J.  H.  Ledlie,  materials 
and  labor,  '67,  109.  R.  A.  Conolly,  materials  and  labor,  '67, 109.--186a  H.  A. 
ConoUy,  contractor,  overpaid  by  mistake;  two  claims  made;  one  disallowed, 
'68,  124.  Alleged  frauds  of  P.  A.  WooUey  and  others,  '68,  124.-1869.  Squire 
&  White,  materials  and  labor,  69,  93.— 1870.  T.  S.  White,  materials  and  labor, 
'71, 146.  Pierce  &,  Whaling,  materials,  '71, 14S.  G.  P.  Adams  Sl  Bro.,  materials, 
•71,  146.— 1872.  T.  8.  White,  materials  and  labor,  '73,  272,  274.— 1873.  Squier  A, 
White,  materials  and  labor,  '73,  273, 274. — 1874.  Squier  &  White,  materials  and 
labor,  '75,  i,  254.— 1876.  James  Caldwell,*  materials  and  labor,  '77,  913.— 187a 
Henry  S.  Dale,  materials  aud  labor,  '79,  1618,  1621. 

*  Contract  extended,  IB,  1208. 
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«SAND  HATEN  HARBOR,  IHICH.— Gootinned. 

C«BtractS— Continued. 
Atwtracto  of  bida,  '71.  147 ;  '73,  274;  '75,  i,  254 ;  »77,  914 ;  '79,  1621. 
AtetractB  of  contraota,  '67,  109:  '68,  126;  '69,  93:  '71,  147:  '73,  274:  '75,  i,  254: 
'77.914. 
DtmvBk^mts.    (Not  published  in  reports. ) 

S.  Doc.  16,  34th  Cong.,  3d  Sees. 
Engineers. 
Chief  of  Enoimesbs. 
Beporto,  '66^  i,  5.  iii,  10,  34,  iv,  98;  '67,  24;  '68,  33;  '69,  32;  '70.  42;  '71,  40; 
'72,  37;  '73,  38;  '74,  i,  44;  '75,  i,  48;  '76.  i,  101,  ii,497;  '77,  107;  '78,  122; 
•79,  164. 

E5GINEEBS  IN  ChABOE. 

llaj.  J.  D.  Graham,  1855-^57.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Seas.,  page  89. 
MaL  J.  B.  Wheeler,  1866-'69,  '76^  u,  497,  498.    Reports,  '6^  iv,  91,  99;  '67,  108; 

Capt.  F.  U.  Farquhar,  1869-72.    Reports,  '69,  93;  '70,  l.'J7;  '71.  146;  '72,  181. 

Capt.  8.  M.  Mansfield,  1872  to .    Reports,  '72,  189;  '73,  272;  '74,  i,  184:  '75. 

i,  252;  '76,  ii,  493;  '77.  912;  '78.  1208;  '79,  1618. 

ASSIBTAKTS. 

J.  R.  Bowes,  S.  Doo.  20,  3l8t  Cong.,  Ist  Sees, 
lieat.  A.  Mackensie.    Reports,  '66.  iv,  100 ;  '67,  108 ;  '68, 122. 
J.F.Sanders, '68^  124. 

8.C.  Mower,  '79,  1618.    Reports,  '75,  i,  253;  '78,  1209. 
John  Maefie.    Report,  '79.  1621. 
Esttmales.    (See  Flans  and  Projects.) 
By  Asustant  Rowes,  1849,  for  sheath  piling,  |21,950,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist 

Sees.,  page  91. 
By  M^or  Graham,  1857,  for  extension  of  piers  to  12  feet  of  water,  dredging  and 
revetment,  $160,185.60,  S.  Ex.  Doc.  42,  35th  Cong.,  Ist  Seas.,  pages  92,  95,  175; 
'66;  iv,  99. 


For  north  pier  extension,  1867,  $200,000,  '67.  108;  '68,  123;  '69,  32, 93;  '70, 138;  '71, 

40, 147;  '72,  38;  '74,  i,  184;  '76.  ii,  494. 
BsTised  hj  Mi^or  Wheeler,  1867,  for  completion.  $200,111.21.  '68,  33. 
By  Captain  Mansfield,  1872,  for  completion,  ^3,300,  '72, 190;  '74.  i,  185;  '76.  ii,  495. 
For  extension- of  north  pier  and  pile  revetment,  1875,  $51,000,  '75.  i,  254;  '76^  ii,  495. 
For  completion  of  existing  project,  1879,  $20,148.96,  '79,  164, 1619. 
Bxpenditiures.    (See  Financial  Statements.) 

1W74-75.  In  repairs,  '76.  ii,  496. 
Piaaacial  Statemeitts. 
'66^  i,  5,  iv,  100;  '67,  24,  110;  '68.  33,  127;  '69,  32,  93;  '70,  42, 137, 138;  '71,  40, 
146;  '72,  38,  181,  189;  '73,  38,  273;  '74,  i,  44,  187;  '75,  i,  49,  254;  '76^  i,  102,  ii, 
496;  '77,  108,  913;  '78>  122,  1210;  '79, 164,  1620. 
<^ratloiis. 


Korthside. 

South  side. 

Dredg- 
ing, 

Ym. 

i 

L./L 

1 

1 

^^ 

100 

100 

82 

i 
1 

i 

L.fL 
600 

1,043 

1 

1 

RAferenoos. 

UH-'e? 

Is.fL 

ayd». 

BepaliB  to  old  work. 

•  a  *  .do    ........-••.••. 

'67.24,108;    '74,1.184; 

WW- '68 

192 

'7«.il,4a8. 
'08,  83.123,128;    '74,  i, 

m^'m 

. • • •  do  •••••>••  ••••■•. 

184;  '76,11,496. 
'60.  82.93;    '74,  i,  184; 

M8l-'70 

. . .  .do 

'76,11.498. 
'70,42,137;   '74,1,184; 

'76,11,499. 
'71,40,146;   '74,1,  185; 

'76,11,499. 
'72,  37,  181,  189 ;   '74,  i. 

Wl-71 

....do 

l»l-'72 

•  •  •  .do  ..•>.•.-••..••. 

ite;  '76,11.499. 
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GRAND  HAVEN  HARBOR,  HICH.— Continaed. 
Operatfons— Oontiaaed. 


Iforth  side. 

Soath  side. 

Dredg- 
ing. 

« 

Remarks. 

Year. 

1 

i 

1 

1 
L./L 

1 

i 

1 
1 

L.fL 
706 

1 

L./L 

Referenoea. 

1873- '78 

X.A 

aydt. 

Repairs  to  old  work. 

'73,88LS72;  1i6.li.4ML 

1878- "74 

"ioo* 

1,506 
600 

45,488 
1B»6B0 

74,1,186;  '76,iL4«l. 
'7d,l  48,  252;    ^TO,  tt 

1874-76 

500 

187^*76 

300 

Work  nnfinialied  at 
date  of  last  animal 
report  completed. 

Bams  ices  repaired; 
pier-heada  ripn^ 
ped. 

Cribs  riprapped;  re- 
pairs. 

Repairs;    willows 
planted. 

460. 
'76,1,101,11,483. 

'77,107,912. 

1876- TT 

1877- 78 

160 
160 

160 

78,122,1306. 

1878-79 

>79,164,UlflLia». 

1866.  Operations  saspended  since  1852,  '66,  i,  5.  During  the  month  of  June,  1866^ 
309  linear  feet  of  the  raihroad  pile  pier  bnmed,  '66,  iv,  100;  '76»  ii,  498. 

Damage  to  the  north  pier  by  a  coUidinfr  vessel  in  1875,  '76^  ii,  493,  494.  Dredg- 
ing with  a  steam  wrecking  tng,  '76,  li,  493.  The  channel  is  400  feet  wide,  and 
is  aTailable  for  any  oIbss  SE  lake  yessels,  '76,  ii,  499 ;  '77,  107. 

Histories  of  the  operations,  '74,  i,  184 ;  '76,  ii,  496;  '79,  1620.    Abstraets  of  mate- 
rials nsed  and  work  done,  '67, 110;  '68,  126;  '70,  137  ;  '71,  146;  '72, 181 ;  TS^ 
ii,  493. 
Physical  Cliaracteristics. 

General  characteristics  of  Grand  River,  '76,  ii,  496.  Shore  accretion  rapid,  '66^  i v, 
99;  '74,  i,  186.  Beneficial  effects  of  the  north  pier  in  maintaining  a  suitable 
depth  of  harbor  channel,  '74,  i,  186.  Bar  across  entrance  to  harbor  usually 
forms  in  the  feU,  '74,  i,  185;  '75,  i,  253;  •76v  il,  493;  '78, 122, 1209;  '79.  164, 
1618. 
Plans.    (See  also  Estimates.) 

By  Lient.  A.  Mackenzie,  1866,  extension  of  the  north  pier  from  a  point  50  feed  iMHtk 
of  Major  Graham's  proposed  pier,  '66,  iv^,  101 ;  '67, 106 ;  *76^  li,  494,  496. 

By  Assistant  Mower,  1^5,  pile  rsTetment,  '75,  i,  253. 

Extending  north  pier  to  18  feet  of  water,  1878,  and  bteakwater  northward  connected 
with  pier  head,  '78,  1209. 
Private  and  Corporate  IToric. 

Bridge  pier  built  by  the  Detroit  and  MUwankee  Railroad  Company  on  the  scrath 
side  of  entrance,  and  with  a  direction  11  degrees  more  westerly  than  propooed 
by  Major  Graham,  '66,  iv,  99;  '76,  ii,  496,  4^.    Pile  revetment,  '66,  iv,  100. 

1877.  Dredging  by  steamboat  company,  '78,  122, 1209. 
Projects.    (See  also  Estimates.) 

By  Assistant  J.  R.  Rowes,  1849,  sheath-piling  within  river,  approved  by  Board  of 
Engineers,  S.  Doc.  No.  42,  3i5th  Cong.,  1st  Sess.,  pages  89,  91. 

By  Major  Graham,  1857,  two  parallel  crib  piers  400  feet  apsurt  to  13  feet  of  water; 
sheath  piling  on  sonth  side  of  river ;  dredging  to  12  feet,  S.  Doc.  No.  42,  35th 
Cong.,  1st  Sess.,  pages  91,  95,  175 ;  '66v  iv,  99 ;  '74,  i,  184 ;  '76^  ii,  496.  Appro- 
priation of  1866  baseid  on  this  plan,  and  should  be  applied  in  accordance  there- 
with, unless  modifications  are  necessitated  by  the  work  of  the  railroad  com- 
pany, '66,  iv,  99. 

By  Mi^or  Wheeler,  1866,  pier  extension  and  dose  piling,  '66,  iv,  100. 

By  Major  Wheeler,  1867,  north  pier  extension  to  12  feet  water,  2004bot  channel,  *87, 
24;  '68,  33;  '69,  32,  93;  '72,  38.  Recommendation  renewed,  '70,  138;  *1X 
147 ;  '74,  i,  184. 

By  Major  Mansfield,  1875,  extension  of  north  pier ;  pile  revetment  and  riprap,  *7S, 
i,  49,  254.  Recommendation  renewed,  '7^  ii,  494.  Recommendation  as  to  pile 
revetment  renewed,  '77,  913.  R^eum^  of  plans  and  projects,  1866  to  1876,  *7^ 
ii,  494. 
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OSANI^  HATfiN  HABBOR,  1S1CH«^  GontmiMd. 

Sunreys. 

1844.  Durected  by  Capt.  W.  G.  WilOanu,  '76,  ii,  49d. 
1849.  Directed  by  Colonel  Abert,  '76,  ii,  496. 

1856.  Directed  by  Major  Graham,  S.  £x.  Doc.  No.  42, 34tb  Cong.,  UtSesB.,  '76,  ii,  496. 
186a.  Directed  by  Maj.  W.  F.  Raynolds,  '66^  iv,  99;  '67,  108. 
1^69.  Directed  by  Captain  Farquhar,  '76,  ii,  498. 
1870.  Directed  by  Captain  Farqahar,  '76,  ii,  496. 

1874.  Directed  by  M^or  Mansfield,  '74,  i,  lti6;  '76,  ii,  499.    Memoranda  of  sound- 
ings, 1844  to  1866.    Advance  of  shore  line,  '76^  ii;  496,  500. 


OBAND  niABAIS  HABBOB,  MICH.—Examinatioi^  of. 

Coannerce* 

Jostilication  of  improvement  to  afford  a  harbor  of  refage  between 'White-Fish  P«int 
and  Grand  Island  Harbor,  a  distance  of  90  miles,  '73,  229,  230.  One  of  great 
cost  nn warrantable,  '71,  130. 


Chief  of  Engineers. 

Report,  '71,  37. 
Emoinbkr  in  CHAJtas* 

Maj.  D.  C.  Houston.    Report,  '71,  129,  130. 

By  Maj.  D.  C.  Honstoa :  (1)  for  piers  to  Id  feet  of  water  and  dredging  of  cbannei, 
$481,525,  '71,  37,  139;  (2)  modification  of  first  two  parallel  piers  and  diedging, 
$291,930,  '71,  37,  130:  (3)  for  new  channel  and  piers,  $167,707.04,  '71,  37,  131. 
Pliyftieiftl  Cliaracteristics. 

G^eral,  of  harbor,  '71,  129,  132.  Variation  of  position  of  channel^  '71«  132.  North- 
westerly winds  the  most  prevalent,  '71,  132. 

PUms* 

By  M*Jor  Houston :  (1)  two  converging  piers  to  18  feet  of  water  at  the  present 
entaranee;  dredging  of  channel,  '71,  37, 139  j  (2)  modification  of  first  two  par- 
allel piers  600  feet  apart,  location  and  dredgmg  similar  to  first,  '71, 37, 130 ;  (3) 
to  open  a  channel  westward  of  iHresent  entrance  and  to  protect  it  by  two  par- 
allel piers  300  feet  apart,  '71,  131;  (4)  single  pier,  '71,  130. 

Sarve^s. 

Examination  directed  by  act  of  March  3. 1871,  made  by  Maj.  D.  C.  Houston.  Agree- 
moskt  of  ezaminatkniB  with  result  of  Lake  Survey,  '71,  37, 129, 131. 


OSAND  MABAIS  HABBOB,  MINN.— Improyxment  of. 
A^l^repriatioits. 

1879 $10,000, '79,  150. 

CoMiiiierce. 

Object  of  improvement  to  make  a  harbor  of  refage,  '75,  i,  164. 
Statistics,  '79,  1476. 

Chief  of  £n6ineer8. 

Beports,  '75, 1,  40;  '79. 160. 
Enginesbs  IK  Cbabgb. 
Maj.  F.  U.  Farqnhar,  1874-75.    Report,  '75,  i,  184. 
Capt  C.  J.  Allen,  1879-^--.    Report,  '79,  1476. 
Efltliiiates*    (See  Projects.) 
Pliysical  Charactertoiics. 
General,  '75,  i,  184. 

By  Major  Farqnhar :  Ist,  for  one  pier  with  connecting  enrockoMnts^  and  drftdging, 
at  an  estimated  ooet  of  $113,067.68:  2d,  for  two  pic 


SvTFe 


<.»  ou  »ov^^€»»«^  wi>v  x,M.  v*x«.,^/v. .vv^ ,  «u,  xxMM,  vT,x,  picTB  Bsid  dr«dging,  at  an  tsu* 

mated  cost  of  $139,669.40,  '75,  i,  184;  '79,  150. 

ev. 


m75.  Under  direction  of  Mi^or  Farqahar,  '75^  i,  40, 184. 


and  labor,  '79,  1098.    S.  A.  Sprague,  iron,  '79,  1699. 
Abstracts  of  contracte,  '66,  iv,  74;  '67,  232,  233;  '72,231,232;  '73,339;  '74^  i,: 
'75,  i,  311,  312;  '79,  1699,  1700. 
DocnmeiltS.    (Not  printed  in  reports.) 
Report  of  Major  Grabam  for  1857,  S.  Doc.  42,  35tb  Cong.,  1st  Sess. 
Report  of  Lient.  Col.  T.  J.  Cram  for  1864,  and  all  reports  of  early  operationB. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  5,  ii,  41,  iii,  4,  iv,  15,  19 ;  '67,  30,  220 ;  '60,  41 ;  '69,  137 ;  '7Q,  48 ; 
'71,  47:  '72,  44,  230;  '73,  44.  339;  '74,  i,  51;  '75,  i,  56;  '76v  i,  108;  '77,  115; 
'78,  130 ;  '79,  173. 
Board  of  Engineers. 
Date  nnknown ;  approved  the  plan  suggested  by  Col.  Hartman  Bache  in  1863  for 

extension  of  east  pier  to  length  of  west  pier,  '66,  iv,  15. 
Convened  February  26^  1872,  at  Buffalo.     Recommended  (Lieutenant-Colonel 
Woodruff  not  concurring)  extension  of  west  pier  600  feet  and  east  pier  300  feet ; 
estimated  cost,  $53,000,^72,  243,  244. 
(Lieutenant-Colonel  Woodruff,  Minors  McFarland  and  Wilson,  and  Captains  Far- 
quhar  and  Gillespie.) 
Engineers  in  Charge. 
Maj.  J.  D.  Graham,  T.  E.,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess. 
Lieut.  Col.  T.  J.  Cram,  1864-'67.    Reports,  '66,  i,  21,  iv,  16;  '67,  141,  217, 220. 
M^j.  W.  McFarland,  1868-70,  '68,  158 ;  '69,  137 ;  '70,  178. 
Captain  Gillespie,  1871-72,  '71,  189.    Reports,  '71,  195;  '72,  230,  240. 
Lieut.  Col.  I.  C.  Woodruff.    Report,  '72,  241,  243. 
Maj.  Franklin  Harwood,  1873-74.    Reports,  '73,  338 ;  '74, 1,  222. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i,  215.    Reports,  '75,  i,  310,  312 ;  '76, 11,  561 ; 

*77  965. 
M%).  W.  McFarland,  1878.    Report,  '78, 1263. 
MiM.  John  M.  Wilson,  1878-'^.    Report,  '79,  169B. 
Assistants. 
Capt.  F.  U.  Farquhar,  '67,  217. 
Capt,  M,  B.  Adams,  in  immediate  charge,  '75,  i,  292. 
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OBAND  BITEB  HABBOB,  FAIBPOBT,  OHIO.— Impbovbme2«t  of.  ^ 

ApproprlatioiM. 

1^ $1,000  00, '66,  ui,  32. 

1826 5,620  00,  '66,  iii,  32. 

1828 9,135  11, '66,  iii,  32. 

1830 5,563  18, '66,  iii,  32. 

1831  5,680  00,  '66^  iii,  32. 

1832 2.600  00, '66,  iii,  32. 

1834 10,000  00,  '66^  iii,  32. 

1836 6,<'00  00,  '66,  iii,  32. 

1838 10,000  00, '66,  iii,  32. 

1844 10,000  00, '66,  iii,  32. 

1862 10,000  00, '66,  iii,  32. 

1864 24,453  24, '66^111,  32;  '67,  141. 

1866 24,072  00, '66iiU,  32. 

1867 60,000  00, '67,  141. 

1874 20,000  00, '74,  i,  51. 

1875 15,000  00,  '75,  i,  164. 

1876 5,000  00,  '76,  i,  142. 

1878 5,000  00, '78,130, 1264. 

Total  to  1879 |229,123  53. 

€oiiiiiierce. 

A  harhor  of  reftige  much  needed,  '66^  1,  22.  Looal  commerce  of  no  importanoe,-  *67, 
219. 

Statistics,  '66,  iv,  75;  '67,  231;  '69.  139;  '70,  179;  '71,  195;  '72,  230;  '73,  339; 
'74,  i,  222;  '75,  i,  311;  '76,  ii,  562;  '77,  966;  '78, 1264;  '79,.ie99. 
Contracts. 

1866.  James  Loveday,  iron,  '66,  iv,  74.— 1867.  James  Loveday,  iron,  '67,  232^  233. 
J.  £.  &,  D.  E.  Bailev.  materials  and  labor,  '67.  232,  233.  Brooks  &  AdamsL 
materials,  '67,  232,  233. — 1872.  Hemenway  &  Garfield,  materials,  labor,  and 
dredging;,  '72,  230,  232;  '73,  339.— 1874.  Hemenway  i&  Garfield,  materials  and 
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GBANI^  BITEB  HARBOR,  FAIBPOBOT,  OHIO*-Continaed. 

Ettfmatesu 

By  M^.  J.  D.  Graham,  1857,  for  extension  of  pier  716  feet,  $32,819.39;  for  tearing 
away  old  work  andrepairs,  16,179.55;  for  dredging,  etc.,  1^500;  total,  $41,498.94, 
S.  Doc.  42,  35th  Conff.,  lat  Seas. 

By  Lientenant-Colonel  Cram,  1864,  for  extension  of  east  pier  510  feet,  |24,072,  '66^ 
i,  22,  24,  iv,  73. 

By  Colonel  Cram,  1867.  for  extension  of  east  pier  310  feet,  $21,631,  '67,  141. 

By  Captain  Gillespie,  1872,  for  extension  of  west  pier  360  feet,  |21,716;  for  exten- 
^on  of  west  pier  490  feet  and  of  east  pier  130  feet;  $37,000,  '72,  241. 

By  Board  of  Engineers,  1872,  for  extension  of  west  pier  600  feet  and  east  pier  300 
feet,  $53,000,  *72,  243. 

By  Major  Harwood,  1873,  for  entire  completion.  $30,000,  '73,  39. 

By  lientenant-Colonel  Blant,  1875,  for  tnree  plans  for  converting  the  old  bed  of  the 
river  into  a  harbor  of  refnge:  (1)  $6,778,000;  (2)  $4,413,000;  (3)  $2,295,000,  and 
for  ice  harbor,  $350,000,  '75,  i,  313. 

By  UaioT  Wilson,  1879,  for  completion  of  existing  project,  $5,000,  '79, 1699. 
FinanciiU  Statements. 

•67,  30.  148;  '68,  41,  158, 159;  '69,  138,  139;  '70,  179;  '71,  47,  195;  '72,  230;  '73, 
»9;  '74,  i,  223;  '75,  i,  312:  '76,ii,562;  '77,966;  '78>  130, 1264 ;  '79,  173,1699. 
Discrepancy  in,  '69,  138, 139. 
Operations. 

1865.  Piers  repaired,  '66,  i,  12,  21. 

1866-^67.  Extension  and  repairs  of  piers,  '67,  141. 

ld67-'68.  Bepairs  to  old  piers ;  extension  of  east  pier ;  4  cribs  placed  in  position, 
'68,41. 

ld68-'69.  Six  cribs  placed  and  superstructore  bnilt,  completing  the  east  pier  exten- 
sion, '69, 137. 

1889-^0-71.  Operations  suspended,  '70,  178;  '71,  195. 

1871-^2.  Piers  repaired  by  day  labor,  '72,  230. 

ISTS-TS.  Extension  of  east  pier  240  feet ;  120  feet  of  superstmctare  bnilt  on  it ;  ex- 
tension of  west  pier  450  feet,  and  96  feet  of  superstructure  built ;  repairs  made 
and  removal  of  wreck,  '73,  44. 

1873-74.  Extension  of  piers  by  contract,  '75,  i,  310. 

1874-75.  Completion  of  both  piers  as  projected ;  west  pier  repaired,  '75,  i,  56. 

1875-76.  Extension  of  west  pier  136  feet  by  contract,  '76,  ii,562. 

1876-77.  Piling  at  inner  ends  of  piers  and  catch-sand  fence  buUt ;  piers  repaired, 
'77  965  9Di6. 

1877-78-79.'  Operations  suspended,  '78,  130,  1263;  '79,  173,  1698. 
Plans. 

By  Colonel  Cram,  1866,  to  abandon  a  portion  of  west  pier  and  rebuild  it  parallel  to 
the  east  pier,  and  for  dredging  through  outer  bar,  '66, 1,  21. 

By  Captain  Gillespie,  1872,  for  removal  of  flare  in  west  pier,  and  extension  of  360  ft. : 
estimated  cost,  $21,71o.  For  extension  of  west  pier  parallel  to  east  pier,  and 
extension  of  east  pier ;  total  extension,  460  feet;  estimated  cost,  $27,000.  For 
total  extension  of  piers  770  feet ;  inclining  west  pier  extension  toward  east 
pier;  estimated  cost,  $46,000.  For  removal  of  superstructure  of  flare  of  west 
pier,  and  extension  of  both  piers  to  the  general  line  of^the  ice  bar ;  total  exten- 
sion, 620  feet ;  estimated  cost,  $37,000,  '72,  240,  241. 

By  Lientenant-Colonel  Blunt,  1875,  for  converting  the  old  bed  of  the  river  into  a 
harbor  of  refugee  by  dredging  a  basin  with  an  area  of  492  acres,  construction  of 
piers,  etc. ;  estimated  cost,  $6,778,000.  For  a  basin  of  smaller  dimensiouj  piers, 
etc. ;  estimated  cost,  $4,413,0CK);  or  for  still  smaller  basin,  piers,  etc. ;  estimat-ed 
cost,  $2,295,000.  For  an  ice  harbor  by  dredging,  revetments,  etc. ;  estimated 
cost,  $350,000,  '75, 1,  313. 

Projects. 

By  Lieutenant-Colonel  Cram,  1864,  for  repairs  of  old  piers,  '66,  i,  13. 

By  Colonel  Cram,  1867,  for  extension  of  east  pier  510  leet,  '67,  221. 

By  Board  of  Engineers,  1872,  for  removal  of  superstructure  from  flare  of  west  pier 

and  extension  of  both  piers  an  aggregate  of  900  feet ;  estimated  cost,  $53,000, 

'72,  230, 243, 244. 
By  Major  Harwood,  1874,  for  protection  of  the  inner  ends  of  the  piers,  '74,  i,  222. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  west  pier  150  feet,  '75,  i,  311. 
By  Ifjgor  Wilson,  1879,  for  removal  of  superstructure,  '79, 173, 1698. 

Sanrevs. 

1865.  By  W.  T.  Casgrain,  under  direction  of  Colonel  Baynolds,  '66, 1,  25 ;  '69, 138. 

1867.  By  Colonel  Cram.     Report,  '67,  217. 

1872.  By  Captain  Gillespie.    Report,  '72,  240. 

1875.  By  Lieutenant-Colonel  Blunt.    Report,  '75,  i,  312. 
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ORAND  RIT£R  HABBOR,  FAIBPaBT^  ^BIO--C<nitiniied. 

Sunreys — Continued. 
1879.  By  Miy.  John  M.  Wilaon,  '79,  173,  1693. 
Maps. 
Of  Northern  and  Northweetem  Lakes,  showing  location  of  harbor,  '66^  i.    Of  the 
harbor,  by  Colonel  Cram,  in  1865,  ^6^  i. 


OBAHD  BITBB  HABBOB,  MI€H.-(See  Grand  Haysn  Habbob.) 


OBEAT 


ISIiAND.— (See  BoenroN  Habbob.) 


OBEEN  BAT  HABBOB,  lins«— Iupbotxheot  ov. 

Appropriations. 

1866 $30,500,  '66,  iii,  12. 

1867 45,000,  '67,21;  '76,  ii,  340. 

1868  (aUotted) 17, 500,  '68,  24. 

1869  (aUotted) M4,550,  '69,  22,  25;  '76,  U,  341. 

1870 17,500,  '70,  34. 

1871 17,500, '71,  32. 

1873 20, 000, '73,  32. 

1874 10.000, '74.  i,  38. 

1875 10,000, '75,  i,  42. 

1876. 8,000,  '76,1,95. 

1878 5,000,  '7a,  113. 

1879 4,000,  '79,  152. 

Total  to  1879 $229,550. 

Commerce. 

Early  commercial  importance  of  Green  Bay,  '68^  98 ;  '76,  ii,  339.  Transportation 
facilities,  '66,  iv,  136-138;  '73,  198.  Benefit  and  importance  of  the  improve- 
ment to  commerce,  '66,  iii.  35,  iv,  135, 136, 138;  '67,  71 ;  '71,  32;  '72. 116;  '76^ 
ii,  339,  340,  344 ;  '79,  1487. 
Statistics,  '66,  iii,  35,  iv,  137-140;  '67,  70,  72;  '70,  93;  '72,  117 ;  '74,  i,  140;  *7% 
i,  196;  '77,  m,  856;  ^78, 1146;  '79,  1488. 
Contracts. 


Tear. 


1886 
1808 
1889 
1880 
1889 
1873 
1874 
1875 
1877 
1877 
1878 


Contraoton. 


W.S.  Smith 

WUliiim  BichftrdBoii 

do 

Smoke  &^  SohneUe.. 

K.  a  Dodge 

A.  Conro 

Green  Bay  Dredge  and  Driver  Company. 
do 


do 
do 
do 


Contnct  for— 


Dredging 

Dredging 

Dredging  outfit- 

Close  piling 

Dred^g  oatfit. 

Dredging 

do 

...do 

Repairs 

Dredging 

...do 


|4 


P 


$0  60 


80 
140  OOt 
120  OOt 
35 
34 
20 


12 
22 


J^^fifirGflOM. 


'60,iv.l88;  '01,  m. 

»»,72. 

*69,72. 

'69,26,72. 

^6,  ii,  341. 

'74,1,130:  *79,1487. 

'75,1,10^1981 

'76, 1, 197. 

'77,85& 

'78, 1143. 

'79,1486,1487. 


Abstracts  of  bids,  '66,  iv,  133;  '75,  i,  196,  197;  '77,  856;  '79.  1487. 
Abstract  of  contraots,  '67,  57. 
Engineers* 
Chief  of  Engineers. 
Eeporte,  '66,  ii,  41,  iii.  12,  35;  '67,  21 ;  '68,  28;  '69,  25 ;  '70,  34;  '71,  »r  'Ta^ 
'73,  32;  '74,  i,  37;  '75,  i,  42y  '76v  I,  95;  '77,  99;  •78»  113;  '79^  leC 


*Caned  $46,000,  '69,25. 


tPriee  per  diem. 
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OBEEH  BAT  HABBOK,  iriS.^-Contiiiii«(L 

BBfiBecrs — Contiuned. 
ExGutzCRS  Dt  Chargb. 
CoI.J.D.O»bAD),  '66,  It,  134,  136. 
Mjj.  J.  B.  Wheeler,  186ft-*70,  '66,  ii,  41.     Keports,  '66,  It,  91,  98,  133 ;  '67,  55,  69  j 

Sm.  D.  C.  rfonaton,  1370-^5,  '70,  89.    Eeporto,  '7(^  93;  '71,  110;  '72,  116;  '73, 
IM;  '74,  i,  139. 

Uj^.H.U.Bobert,l»r5to .     Beporta,  '75,  i,  195;  '76,  U,  338 ;  '77,  855 ;  '78, 

IH:t;  '79,  1486. 
AaaisTAim. 
Lieut.  J.  B.  QQinii,  I866~«7.     Beporta,  '66,  IT,  134 ;  '67,  69. 
W.  H.  Heuding,  1868,  1S74^5.     Reports,  '6S,  9H;  '74,  i,  139;  '75,  I,  196. 
S.  a.  LittleGeld,  '6S,  98.    Beport,  '66,  It,  137. 
CjpLJ.W.Cnylet,  l«73-73.     Reports,  '72,  116;  '73,  198. 
L.Y.8chenDerhorn,  1878.     Report,  '7S,  1144. 
__    Chmrles  Crosmin,  1878.    Beport, '78,  1146. 
EsUHates.    (Sra  »l»o  Pnrieete.) 
Bf  Lienteuant  Qninn,  for  dredgiug,  $30,500;  anbaequentif  inoncuod  to  t3S6,187.50, 
■66,  iT,  135. 


1876-^.  For  repairs,  11,636.70,  '77,  855. 
FUWHclal  Sfatements. 

•66^  iii,  la,  iT,  134;  '67,21;  -68,88,  29;  '69,25;  '70,  34,  93;  '71,  32;  ' 
•73,22.198;  ■74,1,38,141;  'TO,!,  42,  196;  '76,1,96,  11,889;  '77,9 
I  114,  1144;  '79, 1:^1487. 

-j 


Tmt.     DrodglDgi 


105,814 


MS- 7 


tt,*sa 

"w'jas' 

10,S3S 


Up  to  Jnly  K,  1868,  133,090  onblo 
drednd  ODder  W.  B.  Smith's  e«atn 

AlrndTBDu  62.702  oabioysrdi 

ReTettaent  begun  

Beretment  conlinned ;  700  feet  long 

Vaop«rktl<nu ...., 

He^ln  to  pltn  duonged  by  Ice 

Bci^ntoplen  dvnftged  b;  ioe 


*ee,i9.««i  '70,11, MO. 

'70,Si.»3i  '78,il.«L 
■71, S2;  TS.ikBU. 
•73,116,  '7S, !!,««. 
•73,12,198. 
'7*,i,13«t 


[),1G1 


Compar^tiTe  costa  of  dredging  from  1866  to  18T8,  '79,  1487. 
AtarsotB  of  Ubor  and  matclal^  '67,  73,  76,  i,  196. 
HiRtnrv  of  operations,  '76,  ii,  339. 

Geni-nl,  of  Fox  River  and  Gr«en  Bay,  '66,  It,  135.  Security  of  Oreeu  Bnj  Harbor, 
'67,  ti9.  Approocbes  dangerous,  '67,  70.  Formation  of  bar  at  entrauue  to  cot, 
'68k  ^-  Charncler  of  exoaTated  material,  '72,  116.  Yariatioa  of  water-level, 
■72.  31,  IH! ;  '76,  U,  341.  ResultB  of  such  vdriation,  '76,  ii,  341 ;  '79,  US7.  Per- 
manence of  ohfuinel  once  obtainetl,  discnssion  of,  '70,  1144. 
Plsas. 


enbic  yuda,  na  a  resnlt  of  the  decrease  In  the  depth  of  the  waters  of  tbe  bay. 


'66.1' 


135. 


By  L  y.Schermerhom,  for  the  improvement  of  the  channel,  between  month  of  river 
nuil  deep  water  in  the  bay,  by  dredging,  so  as  to  give  a  widdi  of  100,  170,  or  200 
feet  tbe  entire  distance,  or  2<X)  feet  part  of  the  distance  ttnd  170  feet  the  re- 
maiiulei,  '78.  1145. 
Pr*Jects. 
Bj  Mnjor  Wheeler  (preTioasly  recomraenfted  by  Col.  J.  D.  Qrabam),  1B66,  for  dredg- 
ing channel  fr«m  the  moatb  of  Fox  River  to  dee^  water  in  the  bay,  with  a  ent 
tbreagb  Graasy  leland  Channel,  to  be  200  feet  wide  and  12  feet  deep,  and  the 
pntectioD  of  the  sides  of  tbe  cnt  throngh  Ora*^  Island  (from  abrasion  by 
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GREfiHT  BAT  HARBOR,  WIS.— Continacd. 

Projects— Oontianed. 

f^shets  and  storms)  by  sheet-piling ;  estimated  cost,  |155,416.77,  '66,  i v,  134 
136 ;  '68^  28.  Discnssion  of  merits,  '67,  70.  Subsequently  completed  by  th< 
construction  of  close-piling,  within  the  original  estimate,  '74,  i,  140  j  *75,  i,  WS, 
By  Major  Houston,  1872,  for  £edging  cut  so  as  to  widen  and  deepen  it  to  14  f^ 
throughout,  requiring^  the  removal  of  about  175,000  cubic  yards  of  material^  aai 

ain- 

leuiuico  oi  line  cuaunei  oy  areaging,    /•»,  i.  i4i }  "lo,  i,  va. 
By  Major  Robert,  1876,  for  the  expencStnre  or  the  appropriation  of  1876  ($8,000): 

piling  for  the  protection  of  the  east  pier,  estimated  to  cost  |2,650,  the  remaindei 

for  dredging.  '76,  ii,  338.    Estimated  amount  required  for  the  completion  of  tlM 

existing  project,  #18,000,  '79,  152. 
Surreys* 
1853.  Referred  to,  '66,  iv,  135. 
1865.  Included  in  Lake  Survey,  '66,  iv,  135. 

1871-72.  Under  the  direction  of  Major  Houston,  '71,  110:  '72.  116, 
1874.  By  W.  H.  Hoarding,  '74,  i,  iS. 
1877-78.  By  L.  Y.  Schermerhoru  and  Charles  Crosman.    Report,  '78^  1144^  1146. 

Of  Green  Bay  Harbor,  '76.  ii,  338 ;  '78^  1144. 


GREEN  RITER  And  Tributaries.  ILT.— Survey  ordered  by  act  oIMmxA 

3,  1879,  '79. 147. 


GUADAIiUPE  RIVER,  TEX.— Examination  of. 

Commerce. 

Justification  of  improvement,  '75,  i,  926,  927. 
Statistics  of,  '75,  i,  926. 
Emffimeers. 
Chief  of  Engikeebs. 

Report,  '75,  i.  79. 
Enqinbbr  in  Charge. 

Capt.  C.  W.  Howell,  '75,  i,  79.    Report,  '75,  i,  924. 

L.  M.  Lynch,  '75,  i,  924.    Report,  '75,  i,  925. 
Estimates.    (See  Plans.) 
Etegislation. 

State  of  Texas  offered  a  bonus  of  eight  sections  of  land  for  every  mile  of  river 
cleared,  '75,  i,  927. 
I^lftvsfteal  C/hai*aete  1*18 ties. 

Description  of,  '75.  i,  925-928.    Elevations,  '75,  i,  925.    ObstruotionB,  '75,  i,  9M. 
Plans. 


By  Captain  Howell,  1875,  for  removal  of  three  rafts :  estimated  cost*,  $7,194,  '75,  i, 

9^,  928, 929. 
nrveys. 
1875.  Examination  made  by  L.  M.  Lynch  of  river  below  Gonzales,  '75,  i,  79,  924. 


OUT  AN  DOT  TE  RITER,  IT.  T  A.— Improvement  of. 


Appropriations. 

1878 $2, 000, '78^  108. 


1879 1,000, '79.  145. 

Commerce. 

Minerals,  timber^  and  coal  tributary  to  river.  '75,  i,  748, 738,  763;  '79,  1348,    Exlat- 
iug  obstructions  to  navigation,  '79,  1348. 
Engineers. 
Chief  of  Engineers. 
Reports,  '75,  i,  73;  '78^  108;  '79,  145. 


BIYERS  AND   HARBORS.  237 

OVTANDOTTE  RITER,  W.  TA.— Contmued. 
Bagtaeeiv— ContinaecL 

EXGIXBER  IN  CHABGE. 

M^.  W.  £.  MeiTiU,  1874-^—.    Reports,  '75,  i,  747 ;  '79, 1347. 

A  L.  Cox,*  '75, 1,  747.    Report,  '75,  i,  750. 

J.  K.  CAldwell,  Jr.,  '79,  1347.    Report,  '79, 1348. 
SfClBiateflU    (See  Plans  and  Projects.) 
Vfauuicial  Statements* 

'79,145. 
Operations. 

ld7d-79.  110  cords  of  drift,  1,058  cubic  yards  of  rock  filling,  2,257  cubic  yards  of 
earth,  and  3,378  cubic  feet  of  timber  removed  from  daoos  near  Barbonrsville. 
At  Falls  417  cubic  yards  of  rock  filling,  161  cubic  yards  of  earth,  and  122  cubic 
feet  of  timber  removed ;  also  34  snags  were  removed  from  the  river,  '79, 145, 
1348.     Work  suspended  for  lack  of  funds,  '79,  1347,  1351, 1352. 
Physieal  Characteristics. 
Bescription  of,  '75,  i,  747,  748,  750^  752;  '79,  1348.    Lar^e  mineral  and  timber 
wealth,  '75,  i,  748,  752.  753.    Discharge  of  river,  '75,  i,  751.    List  of  obstruc- 
tions, '75, 1,  751 ;  '79,  1348-1351.    Table  of  distances  and  levels,  '75,  i,  753. 
Plaas. 
By  M^or  Merrill,  1875,  for  slack- water  navigation  by  moans  of  locks  and  dams ; 
locks  160  feet  by  60  feet,  with  10  feet  lift ;  dams  300  feet  long,  with  10  feet  lift; 
estimated  cost,  $1,420,500,  '75,  i,  748,  749,  751,  752. 
PriTate  and  Corporate  UToric. 
Improvements  by  the  State  of  Virginia  by  means  of  locks  and  dams,  now  destroyed, 
•75,  i,  747. 
Prsjects. 
By  Major  Merrill,  1878,  to  remove  snags,  rock,  and  other  obstructions :  estimated 
coHt,  $10,000,  '75,  i,  749;  '78^  108 ;  '79,  1352. 
SuTFeys. 
1874.  By  A.  L.  Cox,  of  river  below  Logan  Court-House,  '75,  i,  73, 750. 


GULF   OF    MEXICO    TO   KET   ITESTy-CHANNFIi.— (See  Key 

West,  etc.) 


««01TT"  OPPOSITE  BATH,  ME.— (See  Bath,  Mb.) 


BLiMPTON  BITER9  TA.— Impbovsmxnt  of. 

l«78 $10,000,  '78,72. 

1879 2,000,  '79,  86. 

Csauaeree. 

JofltificatioQ  of  improvement,  '75,  ii,  153,  155. 
Statistics,  '75,  ii,  153, 155. 
Csatracts. 
*1^8.  Brainard  &  Rice,  dredging,  at  12  cents  per  cubic  yard,  '79,  618.    H.  E.  Cul- 
pepper, dredging,  at  15  cents  per  cubic  yara,  '79,  618. 
Abstraets  of  bids,  '79,  617,  618. 
fimglaeers. 
Chief  of  Enqineebs. 

Reports,  '75,  i,  95;  '78^  72;  '79,  85. 
ENGINEER  IN  Charge. 

8.  T.  Abert,  U.  S.  C.  E.,  1874-79.    Reports,  '75,  ii,  152;  '78^  513;  '79,  617. 
Assist ATcra 
A.  K.  Michler.    Report,  '75.  i,  154. 
W.  H.  Powlesa,  '75,  ii,  152. 
SsUiiiates.    ( See  Projecl  s. ) 
Flaanelal  Statements. 

•79,  83. 

*  Contract  uuralled,  *79, 618. 


238  iXDEX  OP 

HAMPTON  RITER,  TA.-Contfaraed. 

Operations* 

1878-79.  Dredging  m  progreas,  '79,  618. 
Physical  CitaraeterisCics* 

Description,  »75,  ii,  154;  '78^  513. 
Projects. 

By  S.  T.  Abert,  1875,  for  catting  cluuiiiiri,  150  fiseft  by  9  feet,  tiuoQgh  bar ; 
coat,  $15,757,  '75,  ii,  153;  '78^  72. 
Surveys. 

1874.  By  A.  K.  Michler,  '75,  i,  95,  ii,  152,  154. 

1878.  Survey  of  bar  under  direction  of  8.  T.  Abert,  '79,  6ia 


HARIiHin:  RITCR,  IV.  T.— iBtPROVEMEirr  of. 

(IncladiDg  Harlem  River  firom  Randall's  Island,  via  Spnyten  Dnyril  Creek,  to  fkS 

Hndson  Biver.) 


Appropriatloi 

1874  (allotment) $10, 000,  '74.  ii,  165 ;  '77.  248. 

1875 10, 000, '75.  i,  102,  ii,  220 ;  '77,  24& 

1878 •SOO.  000, '78,55,419. 

1879 nOOjOOO, '79,  68,386. 

Total  to  1879 $420,000. 

Engriaeers. 

Chief  of  Engineers. 

Reports,  '73,  86;  '74, 1,95,96;  '75,  i,  101,  108;  'W,  ij  56;  '77,  50;  '7^  66;  '79, 62. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1874-^—,  '74.  ii,  165,  169;  '75,  ii,  202,  219,  224;  'T^^  i» 

224,  246 ;  '781,  414 ;  '79,  385. 
Capt.  James  Mercnr,  1877,  in  temporary  charge,  '77, 1,  223.    Report,  '77, 1^  248b 
Assist  A.NT. 
J.  H.  Striedinger,  '74.  ii,  173;  '75.  ii,  236.    Report,  '76,*  i,  244. 
Estimates. 

By  Lieutenant-Colonel  Newton,  1874,  for  removal  of  bridge  piers,  and  rock  to  depth 
of  12  feet  from  Harlem  River,  near  East  River,  |167,8!75.56,  '74,  ii,  173;  '75^  ii, 
220 ;  '76,  i,  245;  '77.  248.  For  channels  from  Randall's  Island,  by  way  of  Spnyten 
Duyvil  Creek  to  the  Hudson  River,  12  feet  by  350  feet,  $2,270,825.18 ;  15  feet  by 
350  feet.  $2,777,571.44,  '75,  ii,  237.  For  ont  tfarangh  Dykemaa'a  Meadows, 
$1,963,000;  through  Spnyten  Duyvil,  by  way  of  King's  bridge,  $3,321,000,  '76^ 
i,  246. 

Financial  Statements. 

'75,  i,  102,  220.;  '76^  i,  66,  246;  '77, 248;  '70^  56, 414 ;  '79^  62,  885. 
Operations. 

1874-75.  Piers  and  abutments  of  the  old  bridge,  opposite  114tli  alMeit^  vusaved  by 

dredging  1,260  onbic  yards.  '75.  ii,  202. 
1875-76.  Removal  of  1,003  cubic  yards  of  rook  firom  leef  abreast  of  125th  stnet, 

'76  i  55  244  245. 
1878-79   Operations  suspended  since  1876,  '77,  248;  '78^  55>  414 ;  '79.  63^  385. 
PitTsical  Ciiaracteristics. 
01  Harlem  River,  near  East  River.  '74.  ii,  169,  170 ;  near  Spnyten  Dnyril  Cieefc, 

'7^  ii,  224,  227,  228,  2324235;  '76^  i,  246,  247. 

Plans. 

By  Comptroller  Oreen,  of  New  York,  for  bulkheads  on  both  sidea  of  the  dhannel, 

backed  with  dredged  material,  '75.  ii,  227,  228. 
By  Lieutenant-Colonel  Newton,  for  channels,  12  feet  by  350  feet  and  15  leet  by  350 

feet,  from  Randall's  Ishind,  via  Harlem  l^yes  and  Spvyten  Duyvil  Creek,  to  tbe 

Hndson  River,  '75,  ii,  235-237 ;  '76, 1,  246. 
Private,  CorpMaie,  an4  State  UToric. 
The  city  of  New  York  exxwnded  $:),900  in  1858  in  the  removal  of  old  bridge  piei> 

between  114th  street  and  Ward's  Island,  '74^  ii,  171,  172. 
Projects. 
By  Lieutenant-Colonel  Newton,  for  removal  of  old  bridge  pler%  drilling,  blastiiffi, 

and  dredging  rock  at  various  places  near  East  River;  estimated  oostb  fi67.875ii8t 

•74.  ii,  165,  172,  173;  '76,  i,  245. 

*  A  proviao  attached  to  each  of  these  appiopiiatloiks.  rendering  them  unavailable  oatQ  the  li^  of 
Tay  ie  secured  to  the  United  States  f^ee  or  cost,  *7B,  65 ;  *70, 886. 
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HARUBM  RIIHER,  IV.  T.— Continned. 

1873.  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  C.  De 

Foresta,  and  Y.  M.  Newton.    Report,  '74,  ii,  169. 
1874  Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  De 

Foresta,  Doerflinger,  Geiseler,  and  Premw,  '75,  ii,  236.    Reports,  '75,  ii,  224:  '76, 

1,246. 
1878-79.  Under  direction  of  Lieutenant-Colonel  Newton,  '79,  62,  385. 


niSIili  GATEy  IV.  T.— (See  Eabt  Rivsr.) 


lElVIVEPIIir,  on  the  nUnois  River,  TO  UTATERTOWHT,  on  the 
JUsatasiprpi  River.— Survey  for  connecting  ship-canal. 

(See  also  Transportation  Routes  to  the  Seaboard,  Second  subdivision,  Hen- 
nepin Canal.) 


Chief  of  Engineers. 

Report,  '71,  57. 
Skquteers  in  Charok. 
Ueat.  Col.  J.  H.  Wilson  (35tli  Inflbntry),  1871.    Report,  '71,  264, 266. 
Col  J.  N.  Macomb,  1871.    Report,  '71,  302. 
Assistants. 
aA.Ulffera,  '71,  264,265. 
Gorhsni  P.  Low,  jr.,  '71,  265.    Report,  '71,  302. 
James  WorralljCE.,  '71,  304. 
BstlMatM. 
By  James  Worrall,  0.  E.,  for  canal  extending  from  the  railroad  bridge  at  Colona  to 
Bock  Island  City,  with  locks  150  feet  long  and  30  feet  wide,  |902,283.45,  '71, 
304.    Modified  by  change  of  plan,  '71,  904. 
By  G.P.  Low,  for  ship-canal  from  Hennepin,  on  the  Illinois  River,  to  Watertown,  on 
the  MiBsiflBlppi  River, including  locEs  and  dams:  Eastem  division.  25.9  miles, 
16.779,277.24;  western  division,  39.4  miles.  $4,429,566.13;  feeder  division,  38.1 
miles,  1^,270,849.90,  '71,  303, 304, 305 ;  total  estimate,  $12,479,493,  '71,  305.    For 
commercial  canal,  eastern  division,  $1,467,202.44 ;  western  division,  $1,429,708.50 ; 
feeder  division,  $1,002,811.70;  total,  $3^899,722.64,  '71,  306;  '75,  ii,580. 
Pkygical  Characteristics* 

Description  of,  '71,  305. 

Plans. 

ByG.  P.  Low,  Jr.,  for  ship-canal  from  Hennepin,  on  the  IlKnois  River,  to  Water- 
town,  on  the  Mississippi  River,  160  feet  wide  and  7  feet  deep,  locks  350  feet  long 
by  75  feet  wide :  Eastern  division,  extending  from  the  Illinois  River  to  the  Jnnc- 
tion  of  ^e  feeder  at  Devil's  Slough,  25.9  miles,  with  an  aggregate  lift  of  207 
feet,  requiring  19  locks,  '71,  303 ;  western  division,  to  extena  fh)m  Junction  of 
the  feeder  to  the  Mississippi  near  Watertown,  with  an  aggregate  lift  of  92  feet, 
requiring  9  locks,  '71,  304 ;  feeder  division,  to  be  140  feet  wide,  7  feet  deep,  and 
38  miles  long*. '  71,  305.  For  canal  for  eGmmereial  imrposes,  width  60  feet,  depth 
6  feet,  size  of  locks  350  feet  long  by  21  feet  wide,  '71,  306. 
s«iTey. 

1«1.  By  G.  P.  Low,  Jr.    Report,  '71,  302. 


^fJlT^^rtatioas. 

£S $10,000, '77,  9L 

SS-. 10,000,  '78^  104. 

g,^^ 3,000,  '79, 140. 

^••■lerce. 

JtiataftcaUon  of  improvement,  '75, 1,810;  '79, 140,1269. 
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HIAlTASSEi:  RITfiB,  TEHrN.— Continaed. 

Engineers. 

Chief  of  Engineers. 

Reports,  '75,  i,  77;  '77,  91;  '78^  104;  '79,  140. 
Engineers  in  •  harge. 

Maj.  W.  McFarland,  1875.    Report,  '75,  i,  809. 

Capt.  W.  R.  King,  1877.    Reports,  '77,  598;  '78^  761 ;  '79,  1368. 

A.S61STANT8. 

M.  Kingsl'ey,  '75,  i,  809.    Report,  '75.  i,  810. 

J.  8.  Carey,  '77.  598 ;  •78»  761. 
Estimates*    (See  Projects.) 
Financial  Statements. 

•77,  91 ;  •78»  104 ;  '79.  140. 
Operations. 

1876-77.  Rock  quarried  for  dams,  600  cubic  vards,  '77,  91, 599. 

1877-^78.  Removal  of  403  cnbic  yards ;  879  cubic  yards  of  stone  quarried :  2^784  cubic 

yards  of  stone  placed  in  dams;  logs  and  bowlders  removed;  completioii  of  270 

feet  of  south  dam,  '78,  104,761. 
1878-79.  Removal  of  648  cubic  yards  rock  and  gravel  from  channel;  S,292  cubic 

yards  rock  quarried  and  2,101  cubic  yards  placed  in  dams;  construction  of  174 

cnbic  yards  of  riprap  and  retaining- walls,  '79,  140, 1268. 
Physical  Characleriscics. 
Description,  '75,  i,  810.    Mineral  resources,  '75,  i,  810,811.    List  of  obstractions, 
•  '75,  1,811,812;  '79,  1268. 

Projects. 

Bv  Major  McFarland,  1874,  for  a  channel  40  feet  by  2  feet  at  low-water ;  estimatod 
cost,  $20,00<),  '75,  i,  810-813.    Re-estimate,  $30,000,  '78^  762;  '79,  140, 1369. 
Private  and  Corporate  Woric. 

Appropriation  by  State,  1844,  for  improvements  badly  applied,  '75,  i,  811. 
Surveys. 
1874.  By  M.  Kingsley,  from  Savannah  Ford  to  a  point  below  Benton,  Tenn.,  '75.  i, 

809,810;  '77,599. 
1877.  Examination,  by  John  S.  Carey,  of  Matthew's  Shoals  and  Magil's  Island,  '77, 
91, 598. 


HIIiliSBOBOVGH  RIVER,  FliA.— (See  Tampa  Bat.) 


HIHTGHAM  HARBOR,  MASS.— (See  Boston  Harbor.) 


HOIiliAND,  MICH.— (See  Black  Lake  Harbor.) 


HOIiMES  RIVER,  FIjA.  AUTD  AliA.— (See  Choctawhatcheb  Rxveb.) 


HOMMOGK'S  IHriiET,  MD.— (See  Dklawarb  unr,  btc.) 


HORSESHOE  SHOAI^S.— (See  Delaware  Bivbr.) 


HOITSATOHTIC  RIVER,  GONN.-lMPROVEMEzrr  or. 


/ 


rlpproprlatlons. 

1871 $15,000, '71,85. 

1872 15,000, '72,  83. 

1873 10,000, '73,  91. 

1874 10,000,  '74,  i,  102. 

1875 5,000, '75,  1,105. 

1878 5, 000, '78,  52. 
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HOVSATOIiriC  BITER,  COlfN •— Oontlniied. 

Appi^priatlonB— Oontmnfid. 
Id70  (aUotanent  for  survey  i. .    $2, 000,  '79,  345. 
1870  (allotment  for  survey) . .      7, 000'79,  345. 
Statements  of  appropriationfl,  '76,  i,  226 ;  '78^  403. 
C#HiHierce. 
Jnstlfieation  of  improvements,  '73,  1019;  '72,  894.    ObstraotionB  to  navigation, 

•72,  894. 
Statibtics,  '77,  216;  '78,  403. 
€#BCnicts. 
Id71.  R.  W.  Meyers,  for  dredging,  at  18  cents  per  cnMc  yard ;  for  rook  removal,  at 
$1.90  per  cable  yard.  '71, 779. — 1872.  F.  H.  Smith,  for  dredging,  at  23.95  cents  i>er 
cubic  yard,  '72,  891.    A.  A.Boaker,  for  building  embankment,  '72,  891. — 1^. 
M.  F.  Bratnard,  for  dredge,  scows,  and  tug.  '77,  215. — 1878.  J.  M.  Seward,  for 
dredging,  at  16  cents  per  cubic  yard,  '79,  344. 
Abstracto  ofbid&  '71,  778;  '72,  892;  '73,  1014;  '79,  344. 
Docnments*    (Not  published  in  reports.) 
H.  Doc.  62,  41at  Cong.,  2d  Sees.,  '70,  452.    H.  Doc.  95, 41st  Cong.,  3d  Sess.,  '71,777.. 

Chief  of  Enoinebbs. 
Reports,  '70.  31,76;  '71,  86;  '72,  83;  '73,  91;  '74,  i,  108;  '75,  i,  104;  '76^  i,  52;: 
'77,  47 ;  '78,  52 ;  '79,  Sa 
E^raxBTESRS  in  Charge. 
MiM.  D.  C.  Houston,  1870.    Report,  '70,  454. 

Mi3.  G.  K.  Warren,  1870-75.    Reports, '70,  452;   '71,777,781;  '72,891,893;  '73, 
1013;  '74,  ii.  261. 

M^.  J.  W.  Barlow,  1875  to .    Reports,  '75,  ii,  256 ;  '76,  i,  226 ;  '77,  215;  '78^. 

403;  '79,  344. 

AaSISTAITTS. 

T.G.EUis,  '70,  453;  '72,  893. 

W.  8.  Edwards,  '70,  453;  '72,  893.    Report,  '71,  785. 

Henry  Harding.    Reports,  '72,  894;  '73, 1015. 

H.  N.  Babcock,  '74,  ii,  26^.    Report,  '74,  u,  263. 

T.  N.  Lincoln.    Report,  '75,  ii,  257. 

6.  H.  Bimie.    Report,  '78,  347. 


By  Mi^or  Warren,  1871,  for  sea-wall  and  filling,  $130,700 ;  for  breakwater,  |237,775 ;: 

for  dredging  at  outer  bar,  $12,000,  '71,  783. 
By  W.  8.  Edwards,  for  a  low-water  channel  7  feet  in  depth,  $24,486,  '71,  711, 786. 
By  H.  Harding,  1872,  for  removal  of  Drew's  Rock,  $6,285,  '72,  895.    For  buildiog  a 

wing-dam  at  Drew's  Rock,*  $627,  '72,  895. 
By  H.  Harding,  1873,  for  widiening  and  deepening  channels  and  removing  rocks,. 
$58,000,  '73,  1019. 
Fteancial  Statements* 

'72,  83;  '73,  91;  '74^  i,  102;  '75,  i,  105;  '76,  i,  52;  '77,  47;  '78,  52;  '79,  58. 
Operations. 
1870-^1.  Operations  commenced,  '71,  779. 

1871-72.  Wing-dam  built  at  Sow  and  Pifls  Rocks;  28,922.4  cubic  yards  dredged 
from  Drew's  Bar,  making  channel  80  feet  wide  and  7  feet  deep ;  9,447.85  cubic 
yards  dredged  from  Mill  Sar,  making  channel  42  feet  wide  and  7  feet  deep,  '72, 
83, 893, 894 ;  '79,  346. 
1872-'73.  7,739  cubic  yards  dredged  from  channel  between  Derby  and  Huntington  ;: 
channel  1,500  feet  long,  42  feet  wide,  and  6  feet  deep ;  20,385  cubic  yards  dredged 
from  Two-Mile  Island  Bar;  channel  2,300  feet  long,  75  feet  wide,  and  7  feet  deep; 
426  cubic  yards  deposited  on  jetty,  '73,  91, 1013, 1018;  '74,  ii,  263;  '79,  346. 
1873-74.  Removal  of  2,246  cubic  yards  of  ballast ;  dredging  17,019  cubic  yards  at 
Mill  Bar,  5,052  cubic  yards  at  Drew's  Bar,  70,197  cubic  yards  at  Crofnt's  Bar. 
Results  of  operations,  ^74,  i,  102,  ii,  262,  263. 
1874-^5.  7,883  cubic  yard9  dreaded  from  Two-Mile  Island  Bar ;  1,795  cubic  yards 
from  Drovr's  Bar ;  10,691  cubic  yards  from  Huntington  Dock ;  7,186  cubic  yards 
from  Crofrit's  Bar,  '75,  i.  104,  ii,  256, 257, 258. 
1875-76.  1,636  cubic  yards  drodged  from  channel  at  Drew's  Rock.  '76, 1,  52,226. 
1876-77.  21,682  cubic  yards  dredged  from  channel  at  Drew's  Rock,  '77,  47, 215. 
1878-79.  26,222  cubic  yards  of  material  dredged,  '79,  58, 347.    History  of  operations, 
•79,345. 
Fhyiieal  Characteristics. 
Descriptions  of,  '70,454;  '71,781,784;   '72,894,895:   '73,1016-1019;  '74,  u. 263; 
'75,  ii,  256.    Table  of  tidal  observations,  '71,  779, 785 ;  '73, 1013, 1015.    Effect 
of  Jetty  at  Drew's  Rook,  '75,  u,  256;  '76^  i,  226;  '77,  216. 
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HOV8ATONIC  RITEB,  e#lOr.-0QntiniLed. 

Plans. 

By  JAaioT  Warren,  1871,  for  improvementfl  of  month  of  river  by  a  sea-wall  !^100 
long  and  12  feet  high  above  mean  low-water,  8  feet  wide  at  top  and  14  leet  wi( 
at  mean  low-water,  and  by  clo«ing  new  outlet  with  riprap  and  brash ;  also 
build  a  breakwater  2,100  feet  long  and  6  feet  wide  on  top,  with  batter  4  to  1 
foundation,  latter  to  be  of  stone  thrown  to  slope  and  paved  and  protected^ 
foot  by  riprap ;  finally,  to  dredffe  a  channel  through  outer  bar  200  feet  wii 
and  7  feet  deep ;  entire  estimated  cost,  $380,475,  '7^  782. 

By  H.  Harding,  1872,  for  removal  of  Drew's  Bock ;  estimated  cost,  96,885,  '72, 

By  M^jor  Barlow,  1877,  for  removal  of  jetty  and  Drew's  Rock,  '77, 215;  '78^  52, 403 
'79,  344. 

By  6.  H.  Birnie,  1879,  for  removal  of  Jetty,  '79,  34a 

Projects* 

By  W.  S.  Edwards,  1871,  for  the  improvement  of  the  river  by  dredging?  and  remo' 
of  rock  to  secure  a  low- water  clmnnel  of  7  leet  in  depth ;  estimated  cost,  9^4,4 
•71,  781, 785, 786.    Approved  by  Major  Warren,  '71,  781. 

By  H.  Harding,  1872,  for  building  a  wing-dam  at  Drew's  Bock ;   estimated 
1627,  '72,  m. 

By  H.  Hardinff,  1873,  for  channel  150  feet  wide  and  8  feet  deep  at  mouth ;  and 
removingJ>alla8t,  Andrew  House  site,  and  widening  the  channel  from  Deri 
Dock  to  Huntington  to  80  feet  wide  and  7  feet  in  depth ;  also  for  a  channel 
same  width  and  depth  to  Shelton :  estimated  cost,  $58,000,  '73,  1019. 

By  Mi^or  Barlow,  1879,  for  a  Jetty  6,000  feet  long  and  3  feet  high  at  mouth  of  river  | 
estimated  cost,  $12,000,  '79,  345. 
Surveys. 

Survt'ys  ordered  and  in  progress,  '70,  31, 76 ;  '71,  65, 785. 

1871.  By  W.  8.  Edwards,  '72.  893,895. 

1873.  By  H.  Harding,  of  river  at  the  mouth  and  at  Derby  and  Huntington,  '78^' 
1015, 1018. 

1674.  By  H.  N.  Babcock,  from  MiU  Bar  to  railroad  bridge,  '74,  ii,  264. 

1879.  Examination  of  river,  '79,  344 

Maps. 
Section  of  proposed  sea-wall,  '71,  782. 


HUDSON  RITER,  between  Troy  aii4  New  Balttmore,  N.  ¥< 

IMPROYEMBMT  OF.  « 

Appropriations. 

1834 170,000,  '66,  iii,  29,  iv,  215. 

1836 ^ 100,000,  '66.  iii,  29,  iv,  215. 

1837 100,000,  '66,  iii,  29,  iv,  215. 

1836 100,000,  '66,  iu,  29,  iv,  215. 

1852 50, 000, '66,  iii,  29,  iv,  215. 

1864  (aUotment) "33, 000,  '66,  iii,  20, 21, 29,  iv,  215 ;  '67,  441. 

1866 50, 000, '66,  iu,  21, 29,  iv,  215 ;  '67,442;  '77,226. 

1867 305, 188, '67,  441. 

1868  (allotment) 85. 000,  '68*  25, 64, 712 :  '69,  55 :  '70^  432. 

1S69  (allotment) 1 89, 100,  '69.  22,  55. 

1870 40,000, '70,  73;  '71,82. 

1871 40, 000, '71,  82. 

1872 40,000, '72,  79,801. 

1873 40,000, '73,  84.  ' 

1874 40,000,  '74,  i,  94,  ii,  159. 

1875 40,000,  '75,  i,  100,  U,  199. 

1676 50,000, '76,1,54,238;  '77^49,226. 

1878 70,000, '78^55,412. 

1879 30,000,  '79,60,369. 

Totaltol879 $1,372,288. 

Lists  of  appropriations  from  1834  to  1879,  '66^  iv,  215;  '77,  226;  '79.  368. 
Commerce. 
'67, 412;  '68,  711 ;  '70.  428;  '71,  723;  '72.  802;  '73,  934;  '7€b  i,  237 ;  '77,  896. 
Statistics,  '781.  411 ;  '79,  369,  373. 

*£Roneoa8ly  called  |35,000,  '66,  U,  24, 28,  iii,  29.  ^ 

tErroneoiuay  called  $80,000,  '69, 886;  '70, 482;  *77,  S28L 
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miDSOIir  BnrGB»  between  Tvo|r  a««  New  Baltlmore--Coiitinned. 
Contracts. 
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William  Fnller 

S.Cimliir 

ILLewia 

XlcPowlar^ 

do 

Thomas  Flood 

J.  HntGhixiflon 

H.aCaldwell 

T.  &  Yao  Hovembnrsh . . 

D.  Davis 

Templeton  &■  Payne  . . . 
Plant's  Mannfiwtaring 
Company. 

CB-Benaon 

Su  Strong 

White  &  Boynton 

J.  DeLacey 

......do ................. 

do 

CJohnson 

W.D.  Foller 

do , 

do    

J.H.  Marshall 

J.  H.  Marshall 

do 


TFw— 


Stone 

do 

Materials  and  labor. 

do 

Bemoving  rook 


MateriidB  and  labor 

Materials  and  dredging. 

Materials 

do 

do 

do 

do 

Materials  and  labor 

Materials 

do 


Predginjg 
Materials 
Labor — 
Materials 


s 


Labor  

Materials 

Materials  and  labor. 
Building  dike 

Bepairing 

BoUdlng  dike 

do 

Materials  and  labor. 

Bnildingdike 

do 

do 


Bemarks. 


Failed  to  complete; 
extended. 


Extended . . 
Completed . 

...uo 

...do 

...do 


Completed 


Beferences. 


*66f  iv.  216. 
'67,  444. 

'67,444;  '68,720,721. 
'68,  720, 72L 
'71.720;  '72,799,800; 
'73,932;  '74,ii,158. 
'67,444;  '68,720,72L 
'68,  720, 721. 
'67,444;  '68,720,721. 
'67,444;  '68,720,721. 
'67,  444. 
'68,  720, 721. 
'68,  720, 721. 
'68,  720, 721. 
'68,  720, 721. 
»68,  720, 721. 
'68,  720, 721. 
'68,  720, 721. 
'68,  720, 721. 
'68,  720, 721. 

'68,  720, 721. 

'68,  720, 721. 

'68,  720, 721. 

'72,800. 

'74,ii,169;'75,ii,195. 

'75,  ii,  195, 198. 

'76,  U,  195. 

'76,11,196. 

'77,227. 

'79,  370. 

'76,  i,  236, 238. 

'78,  412. 

'79,  370. 


Alwtniots  of  contracts,  '67,  443,444;  '68,  720,721,722;  '70.  433;  '72,  802;  '73,931, 
932;  '74.  ii,  159;  '75,  ii,  1^,200;  '76,  i,  238;  '78^  412;  '79,  369,370. 

BidB  thrown  out  for  attempts  to  defraud  the  government,  '74,  ii,  159;  for  infor- 
mality, '75,  ii,  200. 


Chief  of  Enginiskrs. 
Beporta,  '66,  i,  3,  ii,  24,  28,  41,  iii,  20,  21,  29,  iv,  205;  '67,  43,  444;  '68,  64;  '69, 
54,  387;  '70;  72;  '71,  81,  82;  '72,  79;  '73,  84;  '74,  i,  94;  '75,  i,  100;  '76,  i,  54; 
'77,4a 

BOAHD  OF  ENGDnnCRS. 

Convened  in  1834 ;  considered  that  an  improved  channel  conld  only  be  maintained 
by  floods ;  recommended  lines  of  longitudinal  dikes  from  Troy  to  New  Balti- 
more, *66k  iii,  20,  iv,  206,  207. 

(Colonel  Totten,  Lieutenant- Colonel  Thayer,  and  Captain  Taleott.) 

Convened  May  xl,  1667,  at  Albany ;  recommended  adoption  of  modified  project 
for  dikes ;  dredging ;  side  reservoirs,  and  protection  of  banks  by  revetments. 
Report,  '67,  445,  446. 

(Colonels  Bache  and  Brewerton,  Lieutenant-Colonel  Newton,  and  M^jor  Abbot.) 
£NGnnsER8  IN  Charge. 

Capt.  Henry  Brewerton,  1834,  '66,  iii,  21,  iv,  211,  212. 

Capt.  G.  W.  Hughes,  1834,  '66^  iv,  212. 

M^.  Richard  Delafield,  1852,  '66,  iii,  20.    Report,  '66,  iv,  208. 

Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  37, 40. 

Lieut.  Col.  John  Newton,  1866-'—,  '66^  ii,  28,  41,  iU,  20.  Reports,  '66^  iv,  202, 206- 
221;  '67,  441;  '68,  711;  '69.  381;  '70,  427;  '71,  719;  '72,  797;  '73,  930;  '74, 
ii,  154;  '75,  ii,  195;  '76,  i,  235;  '78^  411;  '79,  367. 

Capt.  James  Mercur,  in  temporary  charge,  '77,  48.    Report,  '77, 223. 
Assist  AifTs 

Capt.  J.  M.  Wilson,  '66^  ii,  41,  iii,  20,  iv,  206;  '67,  43;  '68»  64,  72;  '69,  54,384. 
Report,  '70,  430. 

Capt.  S.  M.  Manpfield,  '71,  81. 

K.H.  Taleott,  '69,  384;  '76^  i,  23& 

Lieut. J.H.  Willard,  '72,  798;  '73,  930.  Reports,  '73,  933,  934;  '74,  ii,  156;  '75, 
ii,  195;  '76,  i,  235;  '77,  223;  '78^  411;  '79.  370.  ■ 
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HITDSOUT  RITER,  Ibetweem  Twj  an4  IVew  Baltimore— Continaed: 

Estliiiates* 

By  Board  of  Engineers,  1834,  for  a  system  of  longiindinal  pikes  and  oooasioiial  dams, 
1819,634.10,  '66,  iv,  211,  212. 

By  Major  Delafield,  1652,  for  dredging,  etc.,  $50,000,  '66^  i,  3,  iii,  20,  21. 

By  Lieut.  Col.  John  Newton,  1886,  for  oikes,  dredging,  reyetments,  etc.,  1862,297.75, 
•66^  iii,  21,  iv,  218,  219. 

By  Lientenant-Colonei  Newton,  1867,  for  completion,  $474,109.75,  '67, 442.    Revised 
in  1868  to  $511,116.47,  '68»  718,  719. 

By  Lieutenant-Colonel  Newton,  1679,  for  completion  of  existing'project,  965,016u47, 
•79,  369. 
Expenditures. 

Injudiciously  expended,  or  lost  from  other  canses  by  the  United  States,  $198,400, 
•66,  iv,  220. 
Financial  Statements. 

•67,  441,  442;  '68»  712;  '69,  55,  385:  '70.  73;  '71,  82;  '72,  801;  '73,  84;  '74,  i,  94, 
ii,  159 ;  '75,  i,  100,  ii,  199 ;  '76^  i,  54,  238 ;  •77,  49,  226 ;  '78^  55, 412;  '79,  60, 969. 
Operations. 

History  of,  from  1797  to  1866,  '66»  iv,  211,  220. 

1834.  Construction  of  dikes,  dams,  and  revetments,  '66^  iv,  212. 

1854.  Dredging  at  Nine-Mile  Tiee  Bar  and  Mnll's  Plat  Bar,  '66^  iv,  212. 

1866.  Repairing  dikes,  '66,  iv,  212,  218. 

1666-^67.  Dikes  repaired,  '67,  43,  441. 

1867-^68.  Construction  and  repairs  of  dikes  and  revetments ;  paving  shore  line  and 
dredging,  '68*  64,  65,  713-715. 

1868-'69.  Construction  and  repairs  of  dikes  and  dredging,  '69,  54,  381-^84. 

1869-'70.  Construction  and  repairs  of  dikes;  dredging,  and  revetment  huilt,  '70L  72, 
427, 430. 

1870-'71.  Construction  of  dikes  and  revetments ;  dredgii^ ;  removal  of  part  of  Over- 
slaugh Rock  and  old  State  dam ;  repairs,  '71,  82, 71^722. 

1671-'72.  Construction  and  repairs  of  dikes ;  dredging  and  removal  of  part  of  Over- 
slaugh Rock  by  blasting,  '72,  798-801. 

1872-73.  Construction  of  3,047  linear  feet  of  dike;  repairs,  '73,  84,  930-934. 

1873-^74.  35,028  linear  feet  of  dike  nearly  completed ;  repairs,  '74,  i,  94,  ii,  154, 155. 

1874-^75.  Construction,  raising,  and  repairing  dikes,  '75,  i,  10'),1i,  195, 196. 

1875-76.  Construction  and  repairs  of  dikes  and  dredging,  '76^  i,  54, 236, 237. 

1676-77.  Construction  and  repairs  of  dikes  and  dredging,  '77,  49,  224, 225. 

1877-78.  Construction  and  repairs  of  dikes  and  drcSlging,  under  State  appropria- 
tion, '78^  54,  411. 

1878-79.  Repairs ;  construction  of  dikes  and  piling ;  wreck  removed,  and  dredging, 
'79,60,367,372. 

JPbysical  4^  ^^  ft  rm^teristie  s. 
Freshets  and  ice  gorges,  '66,  Iv,  208.    Mean  flow  and  fall  of  tides,  •66,  iv,  207.    Ve- 
locity of  currents  at  low-water,  '66^  iv,  207.    (general  discussion,  '66,  iv,  207, 
208,209,213,214.    Relative  heights  of  tides  and  freshets,  '68^  716.    Effects  ot 
tides  and  freshets,  '75,  ii,  196. 

Plans. 

By  Mr.  Genet,  for  a  ship-canal  from  Albany  to  deep-water  below,  '66^  iv,  211,212. 
Private,  Corporate,  and  State  WorlL. 

The  State  of  New  York  expended  for  improvements  between  Waterford  and  New 
Baltimore,  as  follows : 


1797  to  1886 
1870-71... 

1872 

1873 

1876 

1877 

1878 

1879 


Repairs  on  dike 

Bxlension  and  repairs  of  dikes  and  dredgfaig 

Bepairs  of  dike  and  dredging 

Dredging  138,709  onbio  yuds 

Dredging 

Dredging 

Dredging 


$000,080  84 
716  84 
50,000  00 
60,000  00 
40,000  00 
16,000  00 
80,000  00 
80,000  00 


'66,  iv,  211, 212, 22a 

'71,  719. 

'73,932. 

'73  982. 

'76,' 1,288;  '77,48^2X1 

•77,225. 

'79,378. 

'79,378. 


The  State  of  New  York  lost  by  injudicions  application  of  appropriations,  $215,707, 

•66,  iv,  220. 
Projects. 
By  De  Witt  Clinton,  1831,  dikes  and  dams.  '66,  iv,  211,  212. 
By  Board  of  Engineers,  1834,  for  system  ot  longitudinal  dikes  and  occasional  dams; 

estimated  cost,  $819,634.10,  '66^  iii,  20,  iv,  206,  207,  212,  213. 
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miDSOBI  BIV^fiR,  between  Troy  aai4  New  Baltfmore— Gontinaed. 

Projects  — ContinnecL 
By  Major  Delafield.  Id52.  for  dredging  and  closing  island  chntes,  '6&  ill,  20,  21, 

iv,  208, 209. 
By  Ueatenant-Colonel  Newton,  1S66,  for  dikes,  dredging,  and  revetments ;  esti- 
mated cost,  $862,297.75,  '66,  iii,  21,  iv,  213;  '67,  44£^7;  '68^  711. 
Smnrey9. 

1819-'52.  '67,  446. 

1831.  By  De  Witt  COinton,  '66^  iv,  207,  211. 

1843.  By  Capt.  O.  W.  Hughes,  '66^  iv,  212. 

1852.  By  M^jor  Delafield,  '66,  iv,  208. 

1667-'e8-'e9.  Under  direction  of  Lieatenant-Colonel  Newton,  by  E.  H.  Talcott,  be- 
tween Troy  and  New  Baltimore,  and  from  Troy  to  Albany,  '67,  441 :  '68,  65, 
711 ;  '69,  384. 

1872.  Under  direction  of  Lieutenant-Colonel  Newton,  by  F.  Von  Egloffstein  and  R. 
H.  Talcott^  '72,  801:  '76,  235,  236;  '77.  49,  223. 

1878.  Under  direction  of  Lieatenant-Colonel  Newton,  by  Lieutenant  WiUard,  from 
Troy  to  south  end  of  Houghtailing  Island,  '78,  54,  411. 

1879.  Under  direction  of  Lieatenant-Colonel  Newton,  by  Lieutenant  WiUard,  of 
various  parts  of  the  river,  '79,  60,  370. 

Maps. 
Of  a  portion  of  the  river  near  Castleton,  '66^  i. 

[C.  C] 


HnTDSOlV  RIVER*— DBEBoma  in  front  of  Jebsey  City. 

Appr#prriatloii0. 

1875 125,000, '75,  i,  101,  ii,  215;  '77,245. 

€eiiCra€ts« 

1875.  Curtis,  Fobes  &.  Co.,  dredging,  at  12^  cents  per  cubic  yard,  '76,  i,  243,  244. 
Abstracts  of  contracts,  '76^  i,  244. 
Abstracts  of  bids,  '76,  i,  244. 


Chief  of  Engineers. 

Beports,  '75.  i,  101 ;  '76^  i,  55;  '77,  50. 
Engineers  in  uharge. 

Lieut.  Col.  John  Newton,  1875.    Beports,  '75.  ii,  215 ;  '76^  i,  243 ;  '77, 245, 246. 

Capt.  James  Mercnr,  in  temporary  charge,  1877.    Beports,  '77,  245. 

Julius  H.  Striedinger,  '75,  ii,  219. 


By  Lieutenant-Colonel  Newton,  for  dredging  in  the  vicinity  of  Pavonia  Ferry  and 
Cunard  docks,  $101,^07.20,  '75,  u,  2l5;  ?76^  i,  244 ;  '77,  245. 
Financial  Statements. 

•75.  i,  101,  ii,  215;  '76,  i,  55,  244;  '77.  50,  245. 
Operations. 
105,1KM  cubic  yards  removed ;  dredging  under  contract,  and  57,715  cubic  ^ards  by 
hired  labor  from  vicinity  of  Jersey  Ferry  slips  and  Cunard  docks,  '76,  i,  55, 243. 
1877.  Dredging  suspended,  '77,  247. 
PliTSicai  €haracterl6tles. 

Dwcuased,  '75,  ii,  216-219 ;  '77.  246. 
Private  and  Corporate  UTork. 
Dredging  by  several  railroad  and  steamship  companies  in   1674,  at  a  cost  of 
1116,737.95,  '75,  ii,  217. 

Projects. 

By  Lieutenant-Colonel  Newton,  1875,  for  dredging  221,300  cubic  yards  from  Pavonia 
Ferry  to  Cnnard  docks,  '75,  ii,  219. 

By  Lieutenant- Colonel  Newton,  1875,  for  dredging  to  the  amount  of  the  appropria- 
tion, '75,  ii,  215. 

Secretaiy  of  War. 

Approves  the  views  of  Chief  of  Engineers  that  dredging  be  suspended,  '77,  247. 

Snrveys. 

1874.  Under  direction  of  Lieutenant-Colonel  Newton,  by  Messrs.  J.  H.  Striedinger, 

Preuss,  and  De  Foresta.    Report,  '75,  ii,  215. 
1877.  Reeurvey  under  direction  of  Lieutenant-Colonel  Newton,  '77,  246. 
Maps. 
Of  survey  by  Messrs.  Maueer  and  Sylvester,  '75,  ii,  219. 
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HITHIBOIjDT  BA¥,  CAIj.— Exahixation  of. 

(See  Pacific  CoAST;  Harbor  of  Refuge.) 

'Emgineers* 

Chief  of  Engineers. 

Reports,  '77,  123;  »78»  136;  '79,  180. 
Engineer  in  Charge. 

Lient.  Col.  B.  S.  Alexander,  187&-'— .    Report,  '79.  1786. 
Board  of  Engineers. 
Of  the  Pacific  Coast,  met  Angnst,  1876,  to  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  harbor  of  refuge.     The  Board  of  Engineers  did  not  deem  it  necessaiy  to 
make  any  plan  or  estimate,  as  they  considered  it  almost  impossible  to  build  a 
breakwater  or  jetties  at  this  place.    Reports,  '77,  1052;  '79,  1785. 
(Lieut.  Cols.  R.  8.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  H%i.  O. 
H.  Mendell.)  . 

Surveys. 

Examination  by  Board  of  Engineers.  Report,  '77,  1052.  Examination  ordored  by 
act  of  June  18, 1878,  assigned  to  Lieut.  CoL  B.  8.  Alexander,  '78,  136.  Baport, 
'79,  1785. 


HinVTIHrGTON  HARBOR,  liOmg  IslamA,  N.  ¥•— Improykment  of. 

Appropriatioiis. 

1872 122,500, '72,  84. 

Commerce. 

Benefit  of  improvement,  '72,  907. 
Statistics,  '72,  908;  '73,  1038. 
Contracts. 
1872.  With  S.  F.  Shelboume,  dredging,  at  30  and  14.98  cents  per  cubic  yard,  '72, 905. 
Abstract  of  bids,  '72,  906. 
En§[ineers. 
Chief  of  Enginkers. 

Reports,  '71,  87;  '72,  84;  '73,  92. 
Engineer  in  Charge. 

Ma,j.  G.  K.  Warren,  1871  to .    Reports,  '72,  905 ;  '73, 1027. 

Assistants 
W.  8.  Edwards,  1871,    Report,  '72,  908. 
J.  H.  Dager,  1872-73.    Report,  '73^  1027. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•73,  92,  1027. 
Operations. 

l^J72-73.  91,786  cubic  yards  dredged,  »73, 1027. 
Pitysical  Citaracteristics. 

Character  of  bed,  '72,  907 ;  '73,  1027.    Tides,  '72,  907 ;  '73,  1029. 
Projects. 
By  Mi^.  G.  K.  Warren,  for  dredging  a  channel  at  the  entrance  of  the  harbor  200  feet 
wide  and  8  feet  deep  at  mean  low-water,  and  in  the  inner  harbor,  the  channel 
to  be  150  feet  wide  at  the  bottom  and  8  feet  deep  at  mean  low-water,  at  an  esti- 
mated cost  of  $22,780,  '72,  905,  907,  909. 
Surveys. 
1836.  Included  in  Coast  Survey,  '72,  907. 
1871.  By  W.  S.  Edwards,  '72,  907.    Report,  '72,  908. 


HURON  AND  ERIE.— CHAinTBL  to  connxct  Lakbs. 

Eng^eers. 

Chief  of  Engineers. 

Report,  '74,  i,  48. 
Board  of  Engineers. 
1874.  Considered  excavations  necessary  at  four  different  points,  viz :  1st,  Saint 
Clair  Flats  Ship  Canal;  2d,  Lake  Saint  Clair;  3d,  Detrmt  River  at  the  Lime 
Kilns;  4th,  mouth  of  Detroit  River.    Report,  '74,  i,  213. 
(Minors  Comstock  and  Weitzel.) 
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r 

HUBOlf  AND  EBIE.— Continued. 

EstlHiales.    (See  Plans. ) 
LefiiilatloB* 

A  resolntion  of  the  Homse  of  Representatiyes  December  18,  1873,  called  for  an  ap- 
proximate estimate  of  the  expense  of  deepening  and  widening  the  navigahle 
channels  of  the  riveis  and  waters  connecting  these  lakes  for  practical  naviga- 
tion for  vessels  drawing  20  feet  of  water,  '74,  i,  48,  213. 


By  Board  of  Engineers,  1874,  for  dredging  at  Saint  Clair  Flats  Ship-Canal,  Lake 
Saint  Clair,  and  month  of  Detroit  Biver;  also  removal  of  rock  by  blastinff  at 
the  Lime  Kilns  crossing.  Detroit  Biver ;  estimated  cost,  if  partly  in  Canacuan 
waters,  $2,790,907;  if  wholly  in  American  waters,  93,930,901,  '74,  i,  214. 


HUBOIir  HARBOR,  OHIO.— Impboyembnt  of. 
Ap#r#prtatioii0. 

ms 15,000  00,  '66^iii,  :«. 

1838 4,413  35,  '66^111,33. 

ia» 5,935  00, '66^  iii,  3a 

1830 1,880  36,  '66,  iii,  33. 

1831 3,480  00,  '66^ili,  33. 

1832 1,600  00,  '66,  iii,  33. 

1834 6,700  00, '66^  iii,  33. 

1836 4,300  00,  '66^  iii,  33. 

1837 2,566  00, '66,  iii,  33. 

1838 5,000  00, '66.  iii,  33. 

1844 6,000  00,  '66,  iii,  33. 

1852 10,000  00,  '66^111,  3a 

1866 39,000  00, '66.  iii,  33. 

1874 1,500  00,  '74,  i,  49. 

1875 1,000  00,  '75,  i,  5&. 

1878 1,000  00, '78^  129,1266. 

Tbtal  to  1879 t96, 273  71,  '79^  1687. 

List  of  appropriations,  1826  to  1876,  inclasive,  '77,  960. 

Statistics,  '66.  iii,  33,  iv,  75:  '68,  152;  '69,  132;  '70,  174;  '71, 193;  '72,  228;  '73, 
331;  '74,  i,  218;  '75.  i,  298;  '76,  ii,  555;  '77,  960;  '78»  1255;  '79,  1687. 

1866.  W.  H.  Mott,  labor,  '66,  iv,  74.  F.  D.  Ketchum,  stone,  spike,  and  timber,  '66, 
iv,  74.  James  Loveday,  iron,  '66,  iv,  74. — 1867.  Brooks  &>  Adams,  timber,  '67, 
1^  232,  233.  Brooks  &  Adams,  materials  and  labor,  '68,  149.— 1869.  William 
Nicolls,  materials,  labor,  and  dredging,  '70,  174.  176  ;  '71, 192. 

Abstracts  of  contracts,  '66,  iv,  74 ;  '67.  232,  233 ;  '68,  152 ;  '70,  176. 

Abstracts  of  bids.  '66,  Iv,  32,  33;  '70,  175. 

Fonn  of  bids,  '66,  iv,  32. 

(Not  printed  in  reports.) 


All  details  relating  to  this  improvement  previous  to  1867,  S.  Doc.  42,  35th  Cong.,  1st 
Bess.,  containmg  report  of  Col.  J.  D.  Graham,  in  1857,  '66,  i,  5. 


Chief  of  Enginbbrs. 

•66,  iv,  31.    Reports,  '66,  i,  5,  ii,  41,  iii,  5,  6,  33;  '67,  29 ;  '68,  39;  '69,  37;  '70. 
48:  '71,  46;  '72,  43;  '73,  43;  '74,  i,  49;  '75.  i,  54;  '76,  i,  107;  '77,  113;  '78, 
129;  '79.  171. 
Engineers  in  Chabgb. 

Hsg.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42.  35th  Cong.,  1st  Sess. 

Col.  T.  J.  Cram,  1866^69.    Reports,  '66,  iv,  30, 73 ;  '67,  142, 148, 230-233. 

Mj^.  W.  McFarland,  1869-71.    Reports,  '69,  131 ;  '70.  174. 

Capt.  G.  L.  Gillespie,  1871-73.    Reports,  '71,  192 ;  '72,  228. 

Miy.F.  Harwood,  1873-74,  '73.  331 ;  '74,  i,  218. 

Lieut.  Col.  C.  E.  Blant,  1874-76.    Reports,  '75,  i,  297 ;  '76,  ii,  566. 

Maj.  N.  Michler,  1876-^78.    Reports,  '77,  959;  '78»  1255;  '79,  16r3. 

Maj.  John  M.  Wilson,  1878-'—.    Report,  '79,  1686. 
Assistants. 

Capt.  F.  U.  Farqnhar,  '66,  ii,  41,  iv,  30, 31. 

Capt.  G.  J.  Lydecker,  '68,  151. 

Capt  M.  B.  Adams,  '75,  i,  292. 
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HVROIir  HABBOR,  OHIO— Continaed. 

Estimates. 

By  Major  Graham,  for  unpiovement  of  harbor,  t39,000 ;  for  repaim  of  piers,  $26^782. 

By  Colonel  Cram,  for  annual  preservation,  $2,000,  '68,  149-151. 

By  M^jor  McFarland,  $1,500,  '69,  131. 

By  Major  McFarland,  for  repairs,  $2,500 ;  for  annual  repairs,  $1,500,  '69, 131. 

By  Captain  Gillespie,  for  annual  repairs,  $1,000,  '71,  193. 

By  Ma^or  Harwood,  for  entire  and  pennanent  completion  of  repairs,  $2,000,  '73^ 

331 J  $1,000.  '74.1,  218. 
By  Major  Michler,  tor  repairs  to  piers,  $1,000,  '77, 959. 
By  Mi^or  Wilson,  for  rebuilding  superstructure  to  both  piers  and  breakwater, 

$25,000,  '79,  171, 1686. 
Financial  Statementn. 
•66,  iv,  31;  '67,  142.148;  '68,  149,151:  '69.  131;  '70,  174;  '71, 192;  '72.  228;   '73, 

332;  '74,  i,  218;  '75.  i,  298;  '76^  ii,  555;  '77,  960;  '78»  129,1256;  '79, 171, 1687. 
Operations* 
No  record  of  details  prior  to  1867.    Suspended  since  1852,  '66^  i,  5. 
1866-67.  Both  piers  repaired  and  cribs  replaced ;  amount  expended,  $10,960.24,  '67, 

142, 148 ;  '68,  40. 

1869.  No  operations,  '69,  131. 

1870.  Piers  repaired  and  sand  and  rock  remoTed  from  channel  by  dredging,  '70, 48; 
'71, 192. 

1872.  Operations  suspended,  '72,  228. 
1873-^74.  Repairs  to  piers  by  day  labor,  '73,  331 ;  '74,  i,  49. 
1875-76.  Repairs  and  dredging,  '75,  i,  298;  '76^  ii,  555. 
1877-78.  Ox>erations  suspended,  '77,  959. 

1878-79.  Repairs  to  piers,  '79,  171, 1673, 1686.    Partial  history  of  operations  from 
1826  to  1877,  '77.  959. 

Projects. 

Histoiy  of  the  original  projects,  '77.  959. 

By  Colonel  Cram,  for  repairs  to  the  piers;  estimated  cost,  $26,782,  '66^  iv,  31;  '67, 

142 ;  '68,  149. 
By  Mi^or  McFarland.  for  repairs  to  piers  and  dredging,  '69,  131 ;  '70^  174. 
By  Major  Harwood,  for  repairs  and  dredging,  '73,  331 ;  '74.  i,  218. 
By  Mi»or  Michler,  for  repairs  to  piers,  '77.  959. 

By  M^jor  Wilson,  for  rebuilding  superstructure  to  both  piers  and  breakwater  at 
inner  end  of  the  west  pier,  '79,  1686. 
Surveys* 

Map  showing  location  of,  '66.  i. 

[C.  C] 


mnSON  (I^AKOt  HARBOR  OF  REFVOE  OIV. 
Appropriations. 

1871 $100,000,^ 

^'77,929;  '79,  1646. 


1872 100,000, 

1873 75,000, 

1874 75,000, 

1875 100,000, 

1876 75,000, 

1878 100,000, '78»  125. 

1879 75,000, '79,  168. 


Total $700,000. 

Statement  of  appropriations,  '77,  929 ;  '78^  1120.    Least  amount  required  azmually, 
$200,000,  '73,  296;  '75,  i,  277;  '76,  ii,  540. 
€oniiiierce. 

Requirements  of,  discussed,  H.  Doc.  60,  4l8t  Cong.,  3d  Sess.,  page  95,  '72,  219.  No 
doubt  as  to  importance  of  the  work  (Major  Poe),  '72,  213 ;  ^7^  i,  211.  Impor- 
tance does  not  Justify  the  expense  ( Board  of  Enf^neers ), '  73, 295.  Its  importance 
established  bv  experience  (Major  Weitzel),  '75, 1, 277 ;  '76^  ii,  540.  Harbor  used 
by  637  boats  in  one  season,  '74  l^i  ii^*  List  of  number  of  vessels  using  the 
harbor  from  1875  to  1879,  '79,  1645, 1649. 

Statistics.  H.  Doc.  60.  41st  Cong.,  3d  Seas.,  page  96 ;  '72,  213;  '74^  i,  211 :  '76^  ii, 
359,540;  '77,  930,932;  •78»  1120;  '79,  1646. 
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HITBOlf  (IRAKIS),  HARBOR  OF  REFVOC  ON-Continned. 

CMitracts. 

Dale  &.  DaTidaon,  '74,  209.  H.  S.  Dale,  '77,  926.  Hemenway  <&  Hays,  '77,  926; 
'78,  1219.  Cnarles  S.  Barker,  removing  wreck,  '77,  926;  and  bowlders,  '78, 
1219.    FarrU  &,  Garfield,  for  timber,  O.  J.  Jennings,  for  stone,  1879,  '79,  1647. 

Abstract  of  bids,  '73,  297,298:  '75,  i,  278;  '77,  930;  '79,  1646. 

AlM^ract  of  contracts,  '79,  1647. 

Chief  of  Enoinkebs. 

Reports,  '70, 46;  H.  Doc.  60,  41st  Cong.,  3d  Sess.,  page  6,  '71,  44 ;  '72,  41 ;  '73,  41 ; 
'74,  i,  47;  '75,  i,  61;  '76,  i,  105;  '77,  110;  '78^  125;  '79,  167.    Approves  Sand 
Beach  project,  '73,  292. 
Board  of  Enginexbs. 

Convened  October  19,  1871,  '72,  209 ;  examined  proposed  sites,  reported  against 
them,  recommended  farther  examination  made  near  Point  anx  Barqnes,  and  ad- 
lonmed,  '72,  210.  Beconvened  Jnly  17,  1872,  reconmiended  that  examination 
be  continued  to  t<he  southward  not  to  exceed  40  miles  from  Point  anx  Barques, 
and  aidljonmed,  '72, 212.  Again  reconvened  October  9, 1872,  discussed  the  merits 
of  vanons  sites,  adopted  that  at  Sand  Beach  as  the  least  expensive,  and  submits 
jkroject  for  breakwater  there  to  cost  $1,452,550,  '73,  ^4;  but  does  not  recom- 
mend so  large  an  expenditure,  '73,  294. 

(Colonels  Macomb  and  Woodruff,  Lieutenant-Colonel  Foster,  and  Minors  Corn- 
stock,  Poe,  and  Farquhar ;  the  latter  relieved  before  final  action,  '73,  295.) 
EsonnEEBS  in  Charob. 

Mai.  O.  M.  Poe,  1870  to  May,  1873,  '70,  46.  Beport,  '72,  209, 217 ;  H.  Doc.  60,  41st 
Cong.,  3d  Sess.,  page  93. 

Mai.  G.  Weit^el,  May,  1873-^—.  Beports,  '73,  286,295;  '74,  i,  209;  '75,  i,  276; 
'76,  ii,  538;  '77,  925;  '78,  1219;  '79,  1645. 

W.  H.  Bearding,  1871,  H.  Doc.  60,  4l8t  Cong.,  3d  Sess.,  pages  93, 95. 
Capt.  J.  A.  Smith,  '72,  211.    Beport,  '72,  218. 
H.  A.  Ulffers,  '72,  217. 
R.  J.  Cram,  '72,  217 ;  '75.  i,  276. 

Capt  A.  N.  Lee.    Beports,  '74,  i,  209;  '75,  i,  276;  '76^  ii,  538;  '77,  931. 
C.  P.  Gilbert,  '75,  i,  276;  ^77,  926;  '78,  1219.    Beports,  '78^  1120;  '79,  1647. 
BttlHiates* 
By  M^jor  Poe,  for  breakwater  at  Sand  Beach,  |328,000,  H.  Ex.  Doc.  60,  41st  Cong., 

3d  Sees.,  page  95;  $500,000,  '71,  44;  '72,  213. 
By  Captain  Smith,  for  breakwater  at  Port  Hope,  §477,744.  '71,  44;  '72,  221. 
is  Board  of  Engineers,  for  Sand  Beach  breakwater,  |1,452,550,  '73,  294 ;  '78^  1120. 
Estimated  and  actual  cost  compared,  '77,  927.    Probable  cost  based  on  experi- 
ence, $885,000,  '77,  929;  '78^  1120;  '79,  1646. 

Ftauuielal  Statements. 

•72,  213;  '73,  41;  '74,  i,  211;  '75,  i,  277;  '76,  ii,  540;  '77,  930;  '78,  125,1120;  '79, 
168, 1646. 

Legislation*    (See  also  Appropriations.^ 
Act  for  government  of  harbor  submittea  bv  Mi^or  Weitzel,  '77,  927 ;   '78,  1120. 
BcMMons  for  its  necessity,  '77,  929 ;  '79,  1645. 

Oj^rations*    (See  also  Snrvevs.) 
187^-73.  Proposfils  advertised  for  April  19, 1873.    First  contract  awarded  to  Dale 

&  Davidson  May  20,  lo73,  '73, 1»6, 297, 298. 
1873-74.  Preparations ;  4  cribs  sunk,  '74,  i,  209. 
1874-75.  1,485  linear  feet  of  breakwater  (24  cribs)  settled  to  June  30,  1875,  '75,  i, 

276. 
1875-76.  3.070  linear  feet  of  breakwater  to  June  30,  1876,  '76,  i.  105.    Cribs  38  feet 

by  65  xeet,  25  feet  by  50  feet,  and  18  feet  by  45  feet  sunk  witnout  superstructure, 

'76;  ii,  538;  by  Major  Houston's  method,  '75,  i,  276.    Pier-light  established 

October  25,  1875,  '7^  u,  538. 
1876-77.  9  cribs  sunk  in  1877,  '77,  931 ;  and  2,310  feet  of  sea-arm  in  place,  '77,  110. 

Removal  of  wreck  of  City  of  Buffalo,  '77,  930. 
1877-78.  Superstructure  built  over  13  cribs  and  5  cribs  built  and  sunk ;  bowlders 

remove4l,  '78,  125.    Bepairs,  '78»  1120, 1219.     History  of  the  work,  '77,  926. 
1878-79.  Superstructure  of  5  cribs  completed,  the  bottoms  for  several  more  were 

finished,  and  a  small  quantity  of  dredging  was  done,  '79,  167. 

Physical  Characteristics. 

Of  proposed  sites,  Port  Hope,  Sand  Beach,  and  Blue  Ledge,  H.  Doc.  60,  4l8t  Cong., 
3d  Sess.,  page  93,  '72, 218.  UnfSavorable  holding-ground  along  50  miles  of  coast, 
'73^293. 


n 
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HVBOHr  (liAKE),  HARBOB  OF  BfiFVOE  Olf— Continued. 

Plans.    (See  also  Surveys.) 
Three,  by  Mt^or  Poe,  for  breakwater  at  Band  Beach,  H.  Doo.  60, 4l8t  Cong.,  3d 

page  94.    Point  aux  Barques  the  central  point,  '72,  221. 
By  Mr.  Stafford,  for  harbor  at  Port  Hope,  '72, 220 ;  H.  Doc.  60, 41st  Cong.,  3d 


page  93. 

By  Capt.  J.  A.  Smith,  for  crib  breakwaters  4,800  feet  long,  to  cost  $477,744,  *72,  220 ; 
Migor  Poe  approves,  '72,  221 ;  but  asks  for  a  board  of  engineers,  '71,  44  ;  '72, 
222.    (See  Projects  and  Estimates.) 

Projects. 

Of  Board  of  Engineers,  for  breakwater  at  Sand  Beach,  to  cost  $1,452,550,  '73,  294. 
Approved  by  Chief  of  Engineers,  '73,  292.  Described  in  fall  by  Mtgor  Weitsel, 
'77,  926. 

Surveys. 

Directed  hj  act  approved  July  11,  1870,  '70,  46.  MMor  Poe  reports  that  special 
survey  is  unnecessary  and  recommends  Sand  Beacn  Bay  as  the  site,  witn  esti- 
mates for  2,800  feet  of  pier  to  cost  $328,000.  Discussion  of  sites,  H.  Doc.  60,  41at 
Cong.,  3d  Sess.,  page  93.  Surveys  made  at  Port  Hope,  Sand  Beach,  and  Bine 
Ledge,  but  no  site  selected,  '71,  44;  '72,  209.  Major  Poe  reoommends  Port 
Hope,  '71,  44.  Survey  made  at  Point  aux  Barques,  '72,  211.  Survey  for  loca- 
tion of  site  ordered,  '72,  217.  Beport  on,  by  Captain  Smith,  with  plans  and 
estimates,  '72,  218.    (See  Plans  and  Estimates.) 

Maps.  • 

Of  location  of  work,  '77,  930.    Of  the  harbor,  showing  the  condition  of  tJw  ^rork 
June  3, 1879,  '79,  1646. 

[S.O.I..P.] 


HTANHriS  HARBOB  BREAKHTATBB,  MASS. 

Approprlatioiis. 

1827 $10,650  00.    Actof  March2. 

1830 6,517  82.    Act  of  April  30. 

1831 8,400  00.    Actof  March2. 

1832 7,600  00.    Act  of  July  3. 

1833 5,000  00.    Act  of  March  2. 

1834 10,000  00.    Actof  June28. 

1835 9,000  00.    Act  of  March  3, 

1837 5,000  00.    Act  of  March  3. 

1838 8,764  00.    Actof  July7. 

1852 5,000  00.    Act  of  August  30. 

1870 12,000  00, '70,  79;  '71,895. 

1871 10,000  00, '71,  95,895;  '72,953. 

1873 10,000  00,  '73,86. 

1874 5,000  00, '74,  i,  96,  ii,  181;  '75,1.106. 

1878 3,000  00,  '78,46,226. 

1879 2,500  00,  '79,53,297. 

Total  to  1879 $118,431  82 

Commerce. 

'70,  459;  '73,  86. 

Statistics,  '74,  ii,181;  '75,  ii,268;  '79,  297. 

Contracts. 

1870.  George  Clapp,  repairing  breakwater,  at  $38.62  per  linear  foot,  '71,  897. — 1871. 
Oeorge  Clapp,  repairing  and  completing  breakwater,  at  $37.50  per  linear  foot, 
'71,  897.— 1873.  Dawson,  Tank  &  Co.,  flpanite,  at  $4.40  per  ton,  '73.  949.— 187a 
J.  H.  White,  granite,  at  $1.97  per  ton,  '79, 296. — 1879.  Franklin  Crocker,  remoTal 
of  wreck,  $370,  '79,  296. 

Abstracts  of  bids,  '71,  896;  '73,  949;  '75,  ii,267;  '79,  296. 

Documents.    (Not  printed  in  reports.) 
Report  of  Lieut.  Col.  C.  E.  Blant,  1852,  '73,  948.    Beport  of  Major  Warren,  1873,  '73, 
947.    Report  on  importance  of  early  removal  of  a  wreck,  '79,  296. 

Engineers. 

Chief  of  Engineers. 
Reports,  '66,  i,7;  '70,  79;  '71,  95;  '72,  94;  '73,  86;  '74,  i,96;  '75,  i,  106:  '76,  h 
48;  '77,  42;  '78,  46;  '79,52. 
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HTAJVIVIS  HABBOB  BBCAKHTATEB,  MASS.-Contiiiaed. 

EBCinecrs— Continaed. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  41. 
M^.  D.  C.  Houston,  1869.    Report,  '70,  459. 
Lient.  Col.  J.  G.  Foster,  1H70.    Report,  '70,  467. 
Lieut.  Col.  George  Thorn,  1871-73.    Reports,  '71,  895  r  '72,  952. 
Maj.  G.  K.  Warren,  1873-'—.  Reports,  '73,  947 :  '74,  ii,  180 ;  '75,  ii,  266 ;  '76,  i,  203 ; 
•77,  193,194;  '78,  225;  '79,  295. 
Assistaxt 
Percy^ll!  Blake.    Report,  '74,  ii,  181. 
£sti  ™  ttt^Sa 
By  Major  Hoaston,  ItfTOJor  completion  of  the  work,  $93,000,  '70,  460. 
By  Lieut-enaut-Colonel  Tlioia,  1871,  for  completion  of  the  work,  $10,000,  '71,  95 ;  '72, 

94, 952. 
By  Major  Warren,  1873,  for  increaamg  the  width  of  the  hase  of  the  hreakwater, 

$•25,000, '73,  86,948,949. 
By  Miyor  Warren,  1879,  for  completion  of  existing  project,  $5,000,  '79,  297. 

ldiJ:^'.$7,  $70,931.82,  '73,  947.    For  repairs,  1853,  $5,000,  '73, 94a 
FlBancial  Statements. 

'70,79;  '71,95,895;  '72,94,952;   '73,86,949;   '74,  i,  96,  ii,  181 ;   '75,  i,106,ii,«8; 
'76,  i,  48, 203 ;  '77,  42, 194 ;  '78,  46, 2*^6 ;  '79,  53, 297. 
Opc^ratlons. 

Summary  of,  prior  to  1870,  '70,  459 ;  '73, 947 ;  '75,  ii,  267 ;  '79, 295. 

1{?0-71.  300  linear  feet  of  breakwater  rebuilt,  '71,  95, 895. 

1871-72.  250  linear  feet  of  breakwater  rebuilt,  '72,  94, 953. 

lt?7a{-73.  Repairs  in  progress,  '73,  86, 949. 

187^74.  2:20  linear  ieet  of  breakwater  rebnUt,  '74,  i,  96,  ii,  180. 

1874-75.  1,450  tons  of  riprap  placed,  on  the  outside  mainly,  '75,  ii,267. 

l875-7(>-77-78.  Operations  suspended,  '76,  i,  48, 263 ;  '77, 194 ;  '78,  46, 285. 

1878-79.  Strengthening  the  breakwater  by  riprap ;  1,675  tons  of  granite  used,  '79, 
52,296. 
Physical  Characteristics. 

Description,  '70,  459 ;  '74,  ii,  182. 
Prsjects. 

Description  of  original  project,  '72,  952;  '73,  947. 

By  Major  Houston,  1870,  for  completion  of  the  breakwater,  '70,  460;  '72,  952. 

By  Major  Warren,  1873,  increasing  width  of  base  of  break^vater  and  otherwifle 
strengthening  it, '73,  948 ;  '74,ii,180. 
Surveys. 

1^2.  Examination  by  Lieutenant-Colonel  Blunt,  '73, 948. 

hXB,  Examination  by  MfUor  Houston,  '70,  459. 

187X  Under  direction  of  Mafor  Warren,  by  Percy  M.  Blake,  '73, 948.    Report,  '74, 
ii,  180, 182. 

Maps. 
Sketch  showing  proposed  work,  by  M^jor  Houston,  '70,  460. 


IIjUIVOIS  BITEB*— Improvement  of. 

iMropriatioiis. 

1882 $30,000, '66,  iii,  35;  '79,1569. 

1867 "20,000,  '67,270. 

1868 84, 150, '67, 54 ;  '70,60;  '79,1575. 

1870 100,000,  '70,60. 

1873 100,000,  '73,53. 

1874 75,000,  '74,i,60. 

1875 75,000, '75,  i,  65. 

1876 40,000, '76,  i,  84. 

1878 75,000,  '78,  119,1192. 

1879 40,000,  '79,159,1571. 

Total  to  1879 $639, 150. 

Statement  of  reversions  to  United  States  Treasury,  '72,  312.    Statement  of  total 
applied  to  jetties  and  dredging,  '76,  i,  679 ;  '79, 1576, 1584.     " 

'Allotted  from  Wedtern  and  North westem  Riven. 
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II.I.I1VOIS  BITER-CoDtinned. 

€oinnierce. 

Work  demanded  by  interests  of,  '68, 371.  (See  Defense. )    Value  of  improvement  to, 

•68,452;  '71,278. 
Statistics, '70,320;  '74,  i,  321, 323 ;   '75,  i,  473;   '76,1,681;   '77,555;    '78,1197; 

'79, 1572. 

Contracts. 

1869.  F.  D.  Van  Wagenen,  for  dredging  between  the  town  of  Henry  and  Copperas 
Creek, '70,  322;  completed  Julv,  1871,  '72,  311.— 1870.  J.  T.  Hayden  (expendi- 
tore  of  appropriation  of  1870,  $100,000),  for  dredging  and  constniction  of  dams 
between  Copperas  Creek  and  month  oi  river,  '71,  277, 282 ;  '72,  311 ;  completed 
July,  1872,  '72,  311. — 1873.  W.  Johnson,  for  foundation  for  the  lock  near  Cop- 
peras Creek,  delay  and  tardiness  of,  '74,  i,  317,  318,  322.  Allotment  exhausted 
and  contract  completed  (September,  1874),  75,  i,  467,  469,  475. — 1874.  W. 
Johnson  (expenditure  of  allotment,  (20,000,  from  appropriation  of  1873),  for  hii6 
of  dredge  and  equipment,  at  $12  per  hour,  to  restore  cnannels  of  1871-72, '74, 
i,  319;  completion  of,  August,  1874,  '75,  i,  469.  G.  Williams  (expend!  tnre  of  ap- 
propriation of  1874,  |75,000),  for  dredging,  construction  of  dams,  Jetties,  and 
repairs, '75,  i,  470, 475 ;  contract  extended ;  completed  October,  1875,  '75,  i,470, 
476;  '76,  i,  676,  683.-1875.  W.  Patrick  (expenditure  of  appropriation  of  1875, 
(75,000),  for  dredging,  construction  of  dams  and  jetties,  '75,  i,  471, 475 ;  *76,  i, 
676;  contract  extended  to  October,  1876,  '76,  i,  683;  completed,  '77,  546,  549; 
renewed  with,  October,  1876  (for  expenditure  of  allotment  of  $10,000  from 
appropriation  of  1876,  $40,000),  on  same  terms  as  preceding  contract:  completed 
October,  1876,  '77,  546,549,653.-1877.  H.  S.  Brown  (expenditure  of  balance  of 
appropriation  of  1876),  for  dredging,  construction  of  dams  and  Jetties,  '77,  546, 
549,  553 ;  extended  to  June,  1878,  '78, 1197.  Operations  under  contract  from 
1869  to  1878,  '79,  1581.    Objections  to  present  laws  regulatmg,  '68,  391. 

Proposajls. 
For  dredging,  hire  of  dredge  and  equipment,  construction  of  brush  dams,  jetties, 
riprap,  and  training  walls,  '70,  221;  '71,281;  '75,  i,474;  '77,  553.     For  lock 
foundation  at  Copperas  Creek,  '74,  i,  322. 

Defense. 

Improvement  required  to  pass  gun-boats  from  Mississippi  River  to  lakes,  '68, 442. 
Naval  and  military  considerations  favoring  improvement, '68, 450 ;  '70,304; 
'79, 1673. 

Docnmeiits.    (Not  printed  in  reports.) 
H.  Doc.  16, 40th  Cong.,  1st  Sess.,  '67,  37, 269 ;  '79, 1573. 

Engrineers. 

Chief  of  Engineers. 
Reports, '67, 37 ;  '68,54;  '69,46;   '70,60;  '71,54;  '72,50;  '73,53;   '74,1,60; 
'75,  i,  64;  '76,  i,  83;  '77,  85;  '78,  119;  '79,  158,  1584.    Order  (Angost,  1866), 
assigning  Lieutenant-Colonel  Wilson  to  charge,  '67, 273. 

BOABD  OF  ENGINBBBS. 

1867.  Organization  of;  survey  and  examination  under  direction  of,  '67, 270.  FUm 
of  improvement ;  recommended  the  widening  and  deepening  of  present  canal 
from  Bridgeport  to  Lake  Joliet ;  thence  by  nver  (except  at  Grand  Rapids)  to 
mouth,  '68, 440;  '79, 1574, 1576. 

(Lieutenant-Colonel  Wilson  and  W.  Gooding,  U.  S.  C.  £.) 
Engineers  in  Charge. 

Lieut.  Col.  J.  H.  Wilson.  1866-70,  '67,  273.  Reports,  '66,  ii.  41 ;  '67,  269 :  '68, 399, 
438;  '69,  217;  '70,  303;  '71, 264. 

Col.  J.  N.  Macomb,  1870-77.  Reports,  '71, 258 ;  '72,  281 ;  '73,  437 ;  '74,  i.  317 ;  '75, 
i,467;  '76  i,674'  '77  546. 

Capt.  g!  J.  Lydecker,  1877-'-^,  '78, 1190.    Reports,  '78, 1190 ;  '79, 1569, 1572. 
Assistants. 

Capt.  P.  C.  Hains,  '66,  ii,  41. 

J.  Worral,  '67, 270.    Report,  '68,  459. 

G.  B.  Griffin,  '67,  270 ;  '68,  389. 

G.  A.  Keefer,  '67,  270 ;  '68,  389 ;  '69,  217. 

L.  L.  Nichols,  '67, 270 ;  '68,  389. 

R.E.McNath,'67,271;  '68,389.    Reports, '69, 219;  '70,313;  '71,271;  •72.311. 

L  D.  McKown, '70, 320.  ,        ,      -. 

R.  A.  Brown,  '72,  315.    Reports,  '74,  i.  318 ;  '75,  i,  468 ;  '76,  i,  676. 

H.  A.  Ulffers,  '68,  389 ;  '69,  217, 219^  '71, 265 ;  '77,  548. 

W.  Hormuth,  '69,  219. 

S.  T.  Abort,  '68,  449 ;  '79,  1572. 
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By  8.  T.  Abert,  for  improyement  from  La  Salle  to  month,  by  dredging  and  wing- 
dam«,  to  give  an  available  depth  of  4  feet,  11,528,450,  '68,  449 ;  '79, 1573.  For  a 
depth  of  6  feet,  by  drawing  a  supply  from  Lake  Michigan,  more  than  $38,000,000, 
'GB,  450, 453. 

By  Board  of  Engineers  (see  Projects),  for  widening  and  deepening  present  canal 
to  Lake  Joliet,  and  from  thence  tbo  improvement  of  river  by  locks  and  dams, 
$18,217,242,  '68, 390. 453, 467 :  '79, 1574, 1577.    Details  of,  '68,  456. 

Of  cost  of  completion  of  modified  project  of  1870,  formation  of  channel  (150  feet  by  4 
ftet)  by  dredging  and  wing-dams,  $391,912,  less  appropriation  of  1870,  $100,000, 
$291,912,  '71. 27£ 

Of  cost  of  completion,  $350,000;  cause  for  increase, '72,  281,314.  Of  cost  of  lock 
foundation  at  Copperas  Creek,  $72,479,  '74,  i,  319. 

Of  cost  of  completion  (dredging  and  wing-dams),  $120,000. 

By  Capt.  6.  J.  Lydecker,  1879,  to  obtain  a  channel  200  feet  wide  and  4^  feet  deep  by 
dredging  and  wing-dams,  $-250,000,  '79, 158, 1571. 
FteBBCial  Statemeiits. 

'67,271;  '68,391;  '69,218;  '70,60;  '71,54;  '72,281;  '73,53;  '74,1,60;  '75,i,65; 
'76,  i,  83;  '77,  86 ;  '78, 119, 1192 ;  '79, 159, 1571, 1584. 
LegtolatiOB. 

Act  of  Con&ress,  Jnne  23, 1866,  under  which  W.  Gkx>ding  was  appointed  to  co-operate 
with  (S&oer  in  charge,  '67,  37, 270.  Action  recommended  providing  for  early 
commencement  of  work,  '67, 271.  Possible  effect  of  adoption  of  new  constitu- 
tion by  State,  '70,  304.  Construction  of  lock  and  dam  at  Henry  ordered  by 
eenertd  aasemblv  of  Dlinois,  '69,  46, 218.  Recommendation  that  Illinois  River 
be  included  with  Mississippi  River  in  act  providing  for  sheer-booms  and  piers. 
'77,  561. 
OpenUioiis. 

1859.  Former  dredging  on  river,  effect  of,  '69,  218.  Order  in  which  improvements 
should  be  made  (under  project  of  Board  of  Engineers,  1867),  '68, 452. 

1869-^0.  Dredging  on  bars  to  give  a  depth  of  7  feet  between  Henry  and  Copperas 
Creek  after  the  proposed  dam  at  Henry  shall  have  been  built,  '70,  60, 303, 313. 

1870-^1.  Dredging ;  construction  of  jetties  to  obtain  a  present  depth  of  at  least  4 
feet ;  channel-way  prepared  between  Henry  and  Copperas  Creek  for  a  depth  of 
7  feet  when  dam  shall  have  been  constructed,  '71, 54, 274. 

1871-^2.  Continuation  of  operations  of  previous  year,  '72,  50, 281, 311.  The  State  of 
Illinois  undertakes  the  building  of  locks  and  dams  and  the  United  States  to  pre- 
pare river  bed,  so  as  to  afford  (when  dams  are  built)  a  depth  of  7  feet,  '73,  437. 

1873-74.  Construction  of  foundations  for  lock  at  Copperas  Creek  and  continuation 
of  dredging  at  iK>lnts  where  most  required,  '74,  i,  60, 317. 

1874-'75.  L^k  foundations  turned  over  to  State  of  Illinois  for  completion  of  lock ; 
construction  of  low-water  channel  by  dredging  and  wing-dams, '75,  i,65,467, 
471. 

1875-76.  Continuation  of  dredging  and  wing-dams,  '76,  i,  83, 675, 677, 687. 

1876-77.  Continuation  of  dredging,  building  low  dams  and  jetties,  and  restoration 
of  channels,  '77, 85, 546, 551, 554. 

1877-78.  Dredging  oy  contract  on  worst  bars  to  give  a  channel  4  feet  deep,  '78, 119, 
1190, 1193, 1196.  Cost  of  work  by  contract  and  hired  labor  discussed,  '78, 1191, 
1192, 1195 ;  '79, 1569.  Plan  of  dams  and  jetties  built,  '78, 1194.  Permaneuce  of 
impiovements  made,  '78, 1194. 

1878-79.  Operations  limited  to  construction  of  dredge,  2  dump  scows,  2  deck  scows, 
quarter-boat,  tow-boat,  and  steam  scow,  in  preparation  for  doiug  the  work  by 
hired  labor,  '79, 159, 1569, 1580. 

ffistory  of  previous  operations,  '79, 1569, 1572,  1581.  Difficulties  of  using  ordinary 
dump  scows,  and  remedy  for,  '70,  315.  Cost  of  dredging  in  1870-71  (24^  cents 
ner  cubic  yard),  '71,  272.  Operations  suspended  (1^2)  for  lack  of  funds,  '72, 
281.  Superiority  of  Oseood  dredges  over  Morris  &  Cummings,  '72,  311.  Order 
in  wluch  bars  should  oe  removeid,  '72,  314.  Dredging  done  by  hired  equip- 
ment, 1874,  '74,  i,  319.  Present  relief  aimed  at,  '74,  i,  :i20.  Details  of  lock  foun- 
dation at  Copperas  Creek,  '75,  i,  469.  SatisfeMstory  character  of,  '  75,  i ,  467.  Sat- 
isbctory  results  from  low  dams  and  training-walls,  '76,  i,  674, 677.  Injury  done 
by  storms  to  improved  channel,  '77, 548. 
Physical  Cliaracteristlcs. 
OfvaU 


'76, 1,684.    Illinois  River  formerly  outlet  of  Lake  Michigan,  '68,  442;  '75,  i', 
396.    Discbarge  of  river,  '68,  444,448;  '79,  1578. 
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Plans. 

For  counection  of  Illinois  River  with  Lake  Michigan,  via  Kankakee  and  Des  Plaines 
Rivers,  not  feasible,  '68, 441.  For  entrance  to  Lake  Michigan  via  Calnmot  River 
not  feasible  from  Lck  of  proper  harborage  at  Calnmet,  '68, 441, 460.  For  route  via 
Fox  River  considered  impracticable  ln>m  lack  of  water  supply  and  cost  of  im- 
provement, '68, 441, 466.  For  improvement  from  La  Salle  to  mouth  by  dredging 
and  wing-dams  would  give  an  available  navigation  of  not  more  than  4  feet ;  not 
considered  to  meet  requirements,  '68,  44U,&5.  For  drawing  a  supply  from 
Lake  Michigan  to  give  requisite  depth  in  Illinois  impracticable  at  any  reason- 
able cost,  '68,  449, 465 ;  '79,  1573, 1574.  For  obtaining  a  depth  of  7  feet  in  lUi- 
nois  River  by  a  system  of  dams,  with  open  chutes  or  passes,  less  in  area  than  the 
navigable  cut  at  present  proposed  to  be  made  from  Lake  Michigan ;  plan  largely 
experimental,  '68,  465. 

Prlvatey  Corporatey  and  Stole  IVork. 

Michigan  and  Illinois  Canal  (see  Projects),  present  location  of,  *68, 442;  dimenaioDB 
of;  condition  of,  '68,  443 ;  histoij  and  cost,  '68,  454 ;  capaicity  of,  '68,  455. 
Construction,  by  State  of  lUinois,  of  lock  and  dam  at  Henry,  '73, 437 ;  *79»  1576w 
Conjoint  action  between  State  of  Illinois  and  United  States,  '79,  1576. 

Projects. 

Previous  to  1866  maintenance  of  low-water  channel  from  La  Salle  to  mouth  by  dredg- 
ing, '69,  218. 

Board  of  Engineers,  1867,  widening  and  deepening  present  (Michigan  and  Illinois) 
canal  from  Bridgeport  (south  branch  Chicago  River)  to  Lake  Joliet,  except  be- 
tween Summit  and  the  Smc  (11^  miles)  where  independent  canal  will  be  built ; 
thence  by  improvement  oi  Illinois  River  by  locks  and  dams,  except  passage  of 
Grand  Rapids  by  independent  canal.  Canal  160  feet  wide  6  feet  deep ;  looks, 
356  feet  by  75  feet  by  7  feet ;  depth  of  slack-water  improvement,  6  feet,  '68, 3^, 
440;  '79,  1574,  1576.  Discussion  of  location,  '68,  443,461;  '69,  252.  Slack- 
water  navigation  compared  with  canal,  '68,  446.  Estimated  cost,  $18,217,242, 
'68,  390, 453, 467. 

By  Lieutenant-Colonel  Wilson,  1870.  The  State  of  Illinois  having  direct-ed  con- 
struction of  lock  and  dam  at  Henry,  '69,  46,218;  and  contemplating  another  at 
Copperas  Creek,  '69,  46, 218 ;  it  is  proposed,  until  means  flocks  and  dams)  for 
slack- water  navigation  are  completed,  to  confine  expenditures  to  removal  of 
worst  bars  and  formation  of  channel  (by  dredging  and  wing-dams)  from  Henry 
to  mouth  150  feet  wide  and  4  feet  deep,  '70,  60,304^,  '71,  54,275,  278;  '72,  281. 
314 ;  '79,  1575, 1579.    Objections,  '79, 1577. 

Project  for  expenditure  of  available  funds,  1873,  putting  in  lock  bottom  and  founda- 
tion at  Copperas  Creek,  and  such  dredc^ing  as  will  best  relieve  the  immediate 
wants  of  navigation,  '73,  437;  '74,  i,  w,317. 

Projects  for  continuing  improvement,  lH74-75-'76-77,  by  dredging;  constmctiun 
of  wing-dams  and  training-walls  to  secure  a  depth  of  4  feet,  '74,  i,  320 ;  '75,  i, 
65,467;  '76,1,83,674;  '77,85,546. 

Dredging  by  hired  labor,  1878,  with  dredges  especially  adapted  to  the  work,  '78, 
1191 ;  and  to  construct  the  wing-dams  by  hired  labor,  '78,  1192, 1195 ;  '79,  1570, 
1580. 

History  of  past  projects  reviewed  by  Capt.  G.  J.  Ly decker,  '79, 1679.  .  Disadvantages 
of  present  dams  and  locks  at  Copperas  Creek  and  Henry,  '79, 1579. 

Sarveys. 

In  progress,  '66,  iii,  35.    Below  La  Salle  completed  in  1866,  transmitted  and  printed 

as  H.  Doc.  16,  40th  Cong.,  1st  Sess,  '67,  37. 
1867.  Between  La  Salle  and  Chicago  in  progress,  '67,  271.    Completed  December, 

1867,  '68,  390, 439.    Results  of,  '68,  440.    Careful  nature  of,  '68, 466.    Previoos 

surveys  consulted,  '68,  439. 

1869.  Surveys  for  sites  of  locks  and  dams.  '69,  253, 254.  Qaugings,  lesalta  of,  '69, 
25!).    Borings ;  results  of,  and  method  of  making,  '69,  254. 

1870.  Resnrvey  of  river  bed,  '70,  303.  Hoffman's  sounding  maehine  osed,  '70,  318; 
'72,  315.    Efficiency  and  saving  of,  '70,  319.    Method  of  using,  '70,  390. 

1874.  Obstructions  surveyed  in ;  list  of,  '74,  i,  319. 

1876.  Resurvey  of  bars,  '76,  i,678. 

1877.  Resnrvey  of  bars,  '77,  551.  History  of  early  surveys,  '79,  1573.  $00,000  ect 
apart  for  survey  of  Illinois  Kiver  irom  appropriations  tor  **  Suxveya  of  Western 
and  Northwestern  Rivers,"  '67,  270. 

Maps. 
Of  Illinois  River  at  Bath  Chute  Bar  and  Fisher  Island  Bar,  '78, 1194. 

[L.  T.  S.] 
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INDIAK  BUTER  AKB  ]l[4»»lkUITO  l^GOOIV,.FIiA.— Caxalbbtweex. 

Appropriations. 

1»44 $1,500.    Act  of  June  15. 

1*2 5,000.    Act  of  August  30. 

Easineers. 

Chisf  of  Engiiteers. 
Repoit,  *66,  i,  7. 


IMDIAHroijA  HABBOB  (Passo  Cavallo  and  matagorda  Bay), 

T£X« — IMPROYBMENT  OF. 

Appropriations. 

1W6 $20, 000, '77,  75. 

1878 20,000,  '78,84. 

1879 25,000, '79,  HI. 

Csnunerce. 

Improvement  not  warranted,  '71,  532.    Four  vessels  wrecked  in  storm  of  1854,  '71, 

531. 
Statistics,  '71,  533;  '74,  i,  762. 
Defense.  • 

Fort  Esperanza  on  Hatag(»da  Island,  '71,  531. 


Chief  of  Engineers. 

Reports,  '70,  31,  62;  '71,  66;  '73,  66;  '74  i,  74;  '77,  75;  '78,  84;  '79,  111. 
Board  of  Engineers. 

Ordered  to  convene  at  New  York  July  1,  1879,  '79,  928. 
Engineers  in  Charge. 
Jaieut.  G.  B.  McClellan,  1853.    Report  (extract),  '71,  532. 

Capt.  C.  W.  Howell,  1870-'—.  Reports,  '71,  526;  '74,  i,  760;  '77,  469;  '78,  613; 
'79,  921.  Recommends  that  expenditure  of  the  appropriation  of  1876  be  sus- 
pended until  further  action  of  Congress ;  approved,  '77,  469,  471. 

Lieut.  E.  a.  Woodruff,  1870-71.    Report,  '71,  531. 
H.  C.  Ripley,  ia73-'74,  1878.    Reports,  '74,  i,  760;  '79,  924. 
Capt.  C.  E.  L.  B.  Davis,  1878.    Report,  '79,  923. 
Abram  Cross,  1878.    Report-,  '79,  925. 
Estimates.    (See  also  Projects.) 
By  Capt.  C.  W.  Howell,  for  sheet-piling,  $36,000,  '77,  470. 
By  Abram  Cross,  for  construction  of  jetties,  $45,800,  '79,  926. 
Ftiiancial  Statements. 

'77,  75,  471;  '78,  84,  613;  '79,  111,922. 

Physical  Ciiaracteristies. 

General,  '71,  531,  532;  '74,  i,  761,  762,  764,  765;  '79,  924,  927. 

Plans. 

By  Captain  Howell,  for  sheet-piling,  '77,  470. 

By  Abram  Cross,  for  jetties  to  gaard  against  alMrasiou,  '79,  926. 
Projects. 

By  Capt.  C.  W.  Howell,  for  the  construction  of  gabionades  to  close  Elizabeth  and 
Decrow  Channels,  to  confine  current  to  the  main  channel,  and  by  its  scouring 
action  to  deepen  it,  at  an  estimated  cost  of  $715,325,  '74,  i,  763, 764 ;  '77,  469. 
Svrveys. 

1870.  By  Lieut.  E.  A.  Woodruff.    Report,  '71,  531. 

Itf73.  By  H.  C.  Ripley.    Report,  '74,  i,  760. 

1878.  By  Abram  Cross,  untler  the  direction  of  Capt.  C.  E.  L.  B.  Davis.    Report,  '79, 
925.    Comparison  of  surveys  of  1873  and  1878,  '79,  92i. 


IPSinCH  BITEB  AIVD  HABBOB,  IHASS.— Survey  of. 

Commerce. 

Benefit  of  improvement  to  commerce,  '74,  ii,  345, 346 ;  '76, 
Engineers. 
Chi£f  of  Engineers. 
Reports,  '73,  106;  '74, 1,  116;  '76,  i,  48. 
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EiiirAB6ers — Continued. 
Engineer  in  Chabob. 
Lieutenant-Colonel  Thom,  1872-76.    Reports,  '74,  ii,  345;  76,  i,  198. 

A.8SISTANT. 

S.  Haagensen,  '74,  ii,  34.5;  '75,  i,  198.    B«iport«/74, 1,346;  '76, 1,200. 
Esttmates. 
By  S.  Uaagensen,  1872,  for  breakwater  at  Lower  Plmn  Cove,  $640,000 ;  at  Upper 

Plum  Cove,  $1,130,000,  '74,  11,345. 
By  Lieutenant-Colonel  Thorn,  1875,  for  improvement  of  river  by  a  channel  60  feet 
by  4  feet,  $25,000 ;  for  channel  60  feet  by  9  feet,  $300,000,  '76,  1, 199,201, 202. 
Physical  Cliaracteristics. 
Description,  '74,  ii,  346;  '76,  i,199>20l.    Character  of  coast,  '74,  11,  346.    Tidal 
observations,  '74, 11.  346;  '76, 1,  200.    List  of  obstructions,  '76,  1,  202. 
Plans.    (See  Estimates.) 
By  S.  Haagensen,  1873,  for  a  breakwater  at  Lower  Plum  Cove,  affording  23  acres  of 
good  anchorage-ground  of  18  feet  depth,  and  32  acres  of  12  feet  depth^  at  mean 
low- water,  and  40  acres  for  small  crarfc.    Length  of  breakwater  1,841  feet,  to  be 
constructed  of  riprap,  stone  masonry,  and  concrete.    Favorably  considered  by 
Lieutenant-Colonel  Thorn ;  estimated  cost,  $640,000,  '74,  ii,  345,  347.     Or  a 
breakwater  at  Upper  Plum  Cove,  affordinff  30  acres  more  than  the  aboTe. 
Length,  3,070  feet;  estimated  cost,  $1,130,000;  not  recommended,  '74,  ii,  345, 
347.    For  Improving  river  by  a  9-foot  channel,  at  mean  low- water,  60  feet  wide; 
not  recommended — too  costly  and  not  permanent,  '76, 1,  199,  201. 
By  Lieutenant-Colonel  Thom,  for  improvement  at  and  above  Barraes  Tarns  by  a 
4-foot  channel,  at  mean  low-water,  60  feet  wide ;  estimated  cost,  $25,000,  '7^  1, 
199,  201,  202. 
Surveys. 
1872.  Survey  by  8.  Haagensen,  at  Hodgkin's  Cove,  to  determine  the  practicability  of 

a  harbor  of  refuge,  '73,  106 ;  '74,  £  116,  ill,  345,  346. 
1875.  Survey  of  river  completed  by  S.  Haagensen,  '76, 1,  48, 198, 200.    Bench-marks, 
'76, 1,  200. 


JTAHES  RITER,  TA«— Improvement  of. 

AppropriwMonnm 

1852.  $45,000  for  improvement  of  James  and  Appomattox  Elvers  below  Bichmond 
and  Petersburg;  act  of  Congress  August  30,  1852. 

1836  (survey) $500.    Act  of  July  4. 

1870 50, 000, '70,  68 ;  '71,73,597;  '74,  ii,  39. 

1871 50,000, '71,  73,  597,  605 ;  '74,11,39. 

*  1872 50,000,  '72,  70,  691;  ^74,  11,  39. 

1873 75,000,  '73,  75;  '74,  ii,  39. 

1874 60,000, '74,  i,  86,  ii,  39;  '77,285. 

1875 50,000, '75, 1,88,  Ii,  73;  '77,285. 

1876 60,000, '76,  1,65,  140,291;  '77,60,285. 

1878 70,000, '78,  66,  454. 

1879 75, 000, '79,  78,  513. 

Total  to  1879 $530,500. 

Statement  of  appropriations,  '74, 11,  39;  '77,  285;  '79,  518. 

Increased  cost  of  work  from  inadequate  appropriations,  '76,  i,  291 ;  '77,  285. 
Commerce* 

Obstructions  to,  from  wrecks,  remains  of  military  bridges  and  obstructions  placed 
during  the  war,  '70,  68;  '71,  73,  597,  603;  '76,  i,  293;  '79,  512.  Importance  of 
Improvement,  '73, 778;  '74,  li,  43, 45;  '75, 11,  83 ;  '77, 290.  Improved  condition 
of  river,  '74,  i.  85,  ii,  45;  '75,  ii,  81,  83;  '76, 1,  293;  '77, 60,  284,  2R8;  '79,  513. 
Previous  condition  of,  '76.  i,  293 ;  '79,  513.  Vessels  to  Richmond  obliged  to 
transfer  part  of  cargoes,  '74,  ii,  45.  Time  saved  by  use  of  Dutch  Gap  and  other 
cut-offs,  '73,  75,  774,  776,  777;  '76,  i,  305;  '79,  513. 

Statistics,  '71,  698;  '73,  779;  '74, 11,  44;  '77,  290;  '78,  461;  '79,  521. 
Contracts.    (See  also  Proposals.) 

1870-^1.  B.  Malllefert  for  removal  of  wrecks,  remains  of  military  bridges,  and 
other  obstructions,  '71,  73,  597 ;  successful  work  of,  '72,  69,  690.— 1871-72-75. 
American  Dredging  Company,  dredging  at  Dutch  Gap  cut-off,  '71,  73,  598; 
'72,  69,  690;  '75,  il,  73;  '79,  516.    1871.  Kalmback  A  Barton,  excavation  of 
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rock  at  Rockett's  Reef,  '71,  73,  5D8 ;  failure  to  complete  work,  and  contract 
annulled  February,  1872,  ana  carried  on  by  hired  labor,  '72,  69,  691 ;  '73, 776. — 

1875.  R.  T.  Hiestou,  dry  excavation  at  Dutch  Gap  cut-off  and  construction  of 
dikes,  '75,  ii,  73,  83 ;  '76,  i,  291 ;  contract  completed  February,  1876,  '76,  i,  292 

1876.  M.  Meehan,  dredging  Dutch  Gap  cut-off,  ♦75,  ii,  73,83  j  '76,  i.  291;  con- 
tract completed  February,  1876,  *76,  i,  292.— 1878.  M.  C.  Heggarty,  for  excava- 
tion at  Dutch  Gap,  '79,  515.  Comparison  of  prices  by  contract  and  hired  labor, 
'74,  ii,  42. 

Pboposlas. 

1870.  Removing  obstructions,  '71,  599,600.    Opening  Dutch  Gap  Canal,  '71,  601. 
.     1871.  Removing  rock  at  Rockett's  Reef,  '71,  602. 

1872.  Dredging,  '73,  775 ;  in  excess  of  cost  to  city  of  Richmond,  '73,  777. 
1878.  For  building  four  scows ;  for  excavation  at  Dutch  Gap,  '79,  514. 
Defense. 
Operations  at  Dutch  Gap  Canal  by  General  Butler,  '71,  603;  '72,  691 ;  '75,  ii,  82 ; 

•79,  516. 
Obstructions  placed  in  river  during  the  rebellion,  '70,  68 ;  '71,  603, 605 ;  '76,  i,  293 ; 
•77,  287 ;  '79,  512,  515. 
Doenments.    (Not  printed  in  reports.) 
8.  Doc.  1,  33d  Cong.,  1st  Sess.,  '71,  603. 


Chief  of  Ekgineebs. 
Reports,  '70,  68;  '71,  73,  76;  '72,  70;  '73,  75,  78;  '74,  i,  85,  89;  '75,  i,  88;  '76, 
i,  64 ;  '77,  60 ;  '78,  65 ;  '79, 77. 
EifoiNBBRS  IN  Charge. 
Maj^.  W.  P.  CraighiU,  '70,  68.    Reports,  '71,  597,  624 ;  '72, 690 ;  '73, 774, 828 ;  '74, 

ii,  38;  '75,ii,  72;  '76,  i,  290;  '77,284;  '79,512. 
Capt.  C.  B.  Phillips,  temporarily  in  charge,  '78,  63,  445.    Report,  '78,  453. 
Assistants. 
W.  G.  Turpin.    Report*,  '73,  776;  '74,  ii,  41.    Death  of,  '74,  i,  85,  ii,  38;  '75, 

ii,  72. 
H.  D.  Whitcomb.    Reports,  '75,  ii,  80, 82 ;  '76, 1, 291 ;  '77, 285;  '78,  455 ;  '79, 515. 
W.  Popp.    Report  of,  '75,  ii,  74. 
G.  R.  Talcott,  '76,  i,  301. 
Esamates. 
Mig.  W.  P.  CraighiU,  1870,  for  improvement  from  canal  locks  (Richmond)  to  and 
below  Goose  Hill  Flats,  by  dredging,  diking,  and  rock  excavation,  as  follows, 
depths  (at  high  tide) :  Via  Trends  Reach,  channel  180  feet  by  15  feet,  $125,000 ; 
via  Trent's  Reach,  channel  180  feet  by  18  feet,  $270,000 ;  via  Dutch  Gap  Canal, 
channel  180  feet  by  15  feet,  $120,000 ;  via  Dutch  Gap  Canal,  channel  180  feet  by 
18  feet,  $250,000,  '71,  73,  604,  606;  '72,  691;  '74,  ii,39,41. 
Increased  prices  required,  1874,  estimate  to  be  revised :  For  channel  180  feet  by  15 
feet,  via  Dutch  Gap,  $117,000;  channel  180  foet  by  18  feet,  via  Dutch  Gap, 
$408,925,  '74,  i,85,ii,39,41;  '75,  ii,  72;  '76,  i,  65, 291;  '77,  285. 
Revised,  1876,  for  channel  180  feet  by  15  feet  at  mean  low- water  from  canal  locks 
(Richmond)  as  far  as  Harrison's  Bar,  with  partial  improvements  thereon, 
$293,808,  '76,  1,65,291,300. 
Foregoing  revised,  1877 ;  amount  required  to  complete  existing  project,  $258,024, 

'77,  60,285,289. 
Asustant  H.  D.  Whitcomb,  1879,  revised  to  include  enlarging  and  deepening  Dutch 
Gap  cut-ofiT,  and  increasing  depth  over  shoals  below,  and  over  Varinaor  Aikens 
Bar,  $161,000,  exclusive  of  appropriation  for  1879,  '79,  78, 513, 520. 

Financial  Statements. 

'71,73;  '72,70,  691;  '73,  75;  '74,  i,86,ii,40;  '75,  i,8^,ii,73;  '76,  i,65,291; 
•77,  60,285;  '78,  65,454;  '79,  78,514. 
Operations.    (All  below  Richmond.) 

Previous  to  1870  consisted  in  dredging  and  removal  of  bowlders,  co-operating  with 
city  of  Richmond ;  defect  in  previous  dredging,  '71,  603. 

1870-71.  Removal  of  wrecks :  remains  of  military  bridges ;  opening  Dutch  Gap  cut- 
off to  100  feet  by  18  feet  (high-water) ;  rock  excavation  Rockett's  Reef  125  feet 
by  18  feet  (high-water),  '71, 73, 597. 598, 600.    Operations  required,  '71, 603, 605. 

1871-72.  Removal  of  obstructions  at  Drury's  Bluff;  Dutch  Gap  cut-off  opened  to 
width  of  135  feet ;  failure  of  contractor  on  Rockett's  Reef  (February,  1872) ; 
work  thereafter  done  by  hired  labor ;  diedgpng  by  city  of  Richmond,  '72, 69, 
690;  '73,776. 

1872-73.  Continuation  of  rock  excavation  at  Rockett's  Reef  and  vicinity  by  hired 
labor;  details  of  drilling  and  blasting  at;  construction  of  dikes;  dredging  by 

17  EN 
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United  States  and  citv  of  Bichmond,  *73,  75, 774, 776.  Tramifennent  Jannary 
1, 1873,  by  city  of  dredging  plant  to  United  States.  '73,  777.  Details  of  trans- 
fer,'74,  ii,  41. 


of,  '74,  ii,  42.  Success  of  work  done,  '74,  ii,  43. 
1874-'75.  Removal  of  rock  from  channel  near  Richmond,  and  especially  at  Beckett's 
Reef;  dredging  on  bars  and  depositing  material  behind  rectifying  and  con- 
tracting dikes,  '75,  i,  88,  ii,  72, 81.  Arrangement  between  city  of  Kicnmond  and 
United  States  (as  to  use  by  latter  of  dredging  plant)  canceled  May  1,  1875|  '7^ 
ii,  81.    Co-operation  of  city  with  United  States  in  dredging,  '75,  i,  88.     Grenena 

E regress  of  work,  '75,  ii,  81.    Present  depth,  '75,  ii,  83.    ^1  work  done  by  hired 
ibor, '75,  i,88,ii,81,83. 

1675-76.  Excavation  of  Dutch  Gap  cut-off  and  construction  of  dikes  by  contract; 
removal  of  rock  onRockett's  Reef  and  elsewhere  j  dredging  material  from  bars 
and  depositing  behind  dikes  by  hired  labor,  '76,  i,  64, 291.  Rental  from  city  of 
Richmond  of  part  of  machinery  and  dredging  plant ;  rent  not  to  exceed  cost  of 
repairs  to  city,  '76,  i,  64, 291.  Co-operation  of  city  with  United  States ;  amount 
of  work  done,  '76,  i,  292.  ^ 

1876-77.  Rock  excavation  j  dredging  and  deposition  of  material  behind  dikes ;  con- 
struction of  dikes  carried  on  Dv  hired  labor ;  timber  for  dikes  furnished,  by  con- 
tract ;  continued  use  by  United  States  of  machinery  belonging  to  city  of  Rich- 
mond on  basis  of  previous  year ;  co-operation  of  city ;  general  progress,  '77, 60, 
284,  285.  Cost  of  dredging,  33^  cents  per  cubic  yard :  of  rock  removed,  $7.54  per 
cubic  yard ;  construction  of  timber  groins  (dikes),  f  1.46  per  linear  foot,  '77, 
2^'6.  Present  minimum  depth  from  above  Rockett's  Reef  to  sea  14.2  feet,  '77, 
288. 

1877-78.  Continuation  of  work  by  hired  labor  and  use  of  dredging  machinery  be- 
longing to  city  of  Richmond  on  basis  of  lental  of  previous  year ;  co-operation  of 
city  of  Richmond  with  United  States  In  dredging  operations,  '78,  65,  463, 455. 
Present  condition  of  channel,  '78,  457, 458. 

1878-^9.  Continuation  of  work  by  hired  labor  in  rock  removal,  dred^ng,  and  con- 
struction of  wing-dams ;  history  of  past  operations ;  present  condition  of  chan- 
nel. '79,  78, 512, 615, 516, 517. 
tPhjrsical  Cbaracteiistics* 

James  River  an  estuary  below  Richmond  Bar,  '75,  ii,  78 :  '76,  i,  296.  Tides  on,  '73, 
778.779;  '74,  u,42;  '75,  ii, 75, 76, 78, 81, 82;  '76,  i, 292.  293, 296 ;  '77,288;  '78, 
456;  '79,  518.  Tide  gauge,  re^stry  of,  '76,  i,293;  '77,  288;  '78,  460.  Tides 
lowered  by  removal  of  obstructions,  '75,  ii,82  ;  '76,  i,292.  Bed  of  river,  char- 
acter of,  "75,  ii,  80, 81.  Stable  regimen  produced  by  proper  contraction  of  width. 
'75,  it,  80;  '76,  i.  298, 299:  '77,  284,  286,  287;  '78,  458:  '79,  515.  Low-water 
slope,  '75,  ii,7d,81j  '76, 1,296,298,301.  Comparison  of,  measured  and  calcu- 
lated, '76,  i,  298.  High-water  slope,  '78,  4^6.  High-water  and  effect*  of,  '75, 
ii,  82 ;  '76,  i,  293, 300 ;  '77,  286 ;  '78,  456 ;  '79,  517.  Discha^e  of  river,  '75,  ii, 
79 ;  '76,  i,  296.    Sediment  transported  by  river,  '76,  i,  300. 

Plans. 

James  River  and  Kanawha  Canal,  '71,  624;  '73,  828;  '74, 11,86. 
Private  and  Corporate  Work. 

Up  to  1875  city  of  Richmond  had  appropriated  $250,000.  to  be  ezx>ended  under  direc- 
tion of  «oramon  council  in  dredging  on  west  bars,  '70,  68 ;  '71,  73, 598, 603 ;  '75, 
ii,  83 ;  progress  of  work,  in  co-operation  with  United  States,  in  1871-72,  '72,  69, 
691 ;  in  1872-7.3,  '73,  75,774,776.    Transferment  January  1,  1873,  of  dredging 


•basis,  ^76,  i,  291 ;  co-operation  of  city  with  United  States,  '76,  i,  292. 
1876-77.  Continued  use  by  United  States  of  dredf^^ing  outfit,  and  co-operation  of  city 

with  United  States,  '77,  60,284,285.    Necessity  of  cit^  owning  oredging  outfit 

'75,  ii,  84.    Report  of  commission  acting  for  city,  '75,  ii,  83. 
1877-78.  Continued  use  by  United  States  of  dredging  outfit  belonging  to  city  of 

Richmond,  and  co-operation  of  city  with  United  States  in  dredging  operations, 

'78.65,453,455,461. 
187H-79.  Continued  co-operation  of  city  of  Richmond,  '79,  512,515. 
Projects. 
Alaj.  W.  P.  Craighill,  1870,  for  improvement  below  Richmond  by  removal  of  rocks  and 

bowlders,  removal  of  artificial  obstructions,  dredging  on  bars  and  deposition  of 
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material  behind  rectifying  and  contracting  dikes,  excavation  throngb.  Dutch 
Gap  cut-off,  and  also  through  cut-oflQs  near  Jones  Neck  and  Bennnda  Hundred ; 
channel,  as  first  improved,  to  be  160  feet  by  15  feet  (at  high-water),  but  to  be 
subsequently  increased ;  project  should  be  tentative  and  progressive ;  estimated 
cost,  $120,000,  '71,  73,604,606;  '72,  691. 

Increased  prices  increase  estimate,  187.4 ;  increased  depth  of  water  desirable ;  chan- 
nel should  be  180  feet  by  18  feet  (at  high-tide) ;  estimate  for  additional  appro- 
priations required,  $408,^25,  '74,  i,  85,  ii,  39, 41 ;  '75,  ii,  72 ;  '76,  i,  65, 291 ;  '77.  285. 

Bevised,  1876,  for  channel  180  feet  by  15  feet  (at  mean  low- water),  from  canal  locks 
at  Biohmond  as  far  as  Harrison  Bar,  with  partial  improvements  thereon ;  esti- 
mated cost  for  completion,  $293,808,  '76, 1,65,291,300. 
•   Foregoing  revised,  1877,  estimated  cost  of  completion,  $258,925;  '77,  60,285,289. 

Contemplated  improvements,  1875,  look  towards  securing  cnannel  180  feet  by  18  feet 
(at  mean  high-tide,  or  180  feet  by  15  feet  at  low-water),  making  Dutch  Gap  cut- 
off 200  feet  wide,  '75,  i,88,ii,72,82,83;  '76,  i,298;  '77,  284;  '79,  516,  520.  A 
stable  regimen  can  be  obtained  by  contraction  of  river  to  about  550  or  600  feet 
in  width,  '75,  ii,80;  '76, 1,298,299:  '77,  2-4,286,287. 

Present  minimum  depch,  1877,  at  mean  high-tide,  fix>m  above  Bockett's  Beef  to  sea, 
14.2  feely  '77,  288. 

1852.  Detailed  sorvey  made,  '70,  68 ;  '71,  603. 

1870.  Examination  shows  but  slight  changes  since,  '70,  68;  '71.  603. 

1870-'7l-^2^'73.  In  progress,  connecting  James  Biverwith  Kanawha  Canal,  '70,69; 
'71,  76, 624 ;  '72,  74 ;  '73,  78, 828. 

1874.  From  ship  lock  (Biohmond)  to  below  Trent's  Beach,  '74,  i,  86,  ii,  39-^  '75,  ii,  74. 
Details  and  methods  used. '75,  ii,74;  '76,  i,295;  beuch-marks,  '75,  ii,78;  gaug- 
ing discharge,  methods  and  discussion  of,  '75,  ii,79;  analysis  of  survey,  '76,  i, 
295. 

Maps. 
And  sections  at  Dutch  Gap  Canal  and  Bockett's  Beef,  Bichmond  Bar,  &c.,  '76,  i, 
294, 298 ;  '77,  286.    Map  of  Dutch  Gap  cut-off,  '79,  520. 

[L.Y.8.] 


JAMES  BITEB  AND  VULNAWIKA  CANAIi.— Survey  for  extension  of. 

(See  Transportation  Boutes,  Third  subdivision.  Central  route;  also  Ka- 
nawha BiVER,  Great.) 

Conuoterce. 

Importance  of  improvement,  '71,  625, 626, 629, 636, 644, 646 ;  '73,  832 ;  '74,  ii,  91, 102, 
114, 123.  Superiority  of  canals  as  great  freight  highways,  '71,  628, 6:^,  632, 644, 
647  ;  '73,  832,8:V4;  '74,  ii,  123;  '75,  ii,637;  coat  of  transportation  by,  '71,  630, 
632,  639,  644;  '73,  833;  '74,  ii,  111,  123;  application  of  steam  on,  '73,  833. 
Distances  from  Bichmond  to  Ohio  Biver.  '71,  635,  650;  '73,  8.30,833;  '77,  677. 
Comparison  of  route  with  Chesapeake  and  Ohio  Canal,  '77,  677, 682. 

Statistics,  '71, 629, 644 ;  '73,  831. 
Engineers. 

Chief  of  Engineers. 
Beports,  '7Q,  69;  '71,  76;  '72,  74;  '73,  78;  '74,  i,  89. 

Board  of  Engineers. 
1874.  To  determine  and  report,  in  the  project  for  connecting  the  navigable  waters 
of  the  James  and  Ohio  Bivers,  as  to  practicability,  plan,  cost,  and  probable  time 
of  execution,  and  benefits  to  commerce  to  be  derived  therefrom,  '74,  i,  89,  ii,  86, 
124.  Conclusions :  It  is  entirely  practicable  to  connect  said  rivers  by  water 
navigation  7  feet  in  depth,  involving  the  enlargement  of  existing  canal  on 
James  Biver  and  its  extension  to  the  Greenbrier  Biver,  together  with  the  con- 
struction of  summit  tunnel,  and  water  supply  for  summit  level,  and  the  exten- 
sion of  water  communication  from  Greenbner  Biver  to  the  mouth  of  the  Great 
Kanawha  Biver,  '74,  ii,  89,  94,  115,  121,  129 ;  '77,  677.  Concerning  the  plan, 
minor  differences  of  opinion  exist  as  to  dimensions  and  arrangement  of  locks 
on  that  portion  which  shall  be  canal,  f.  e.,  from  Bichmond  to  Greenbrier  Biver, 
majority  favoring  increased  lock  dimensions  both  on  canal  and  slack-water  im- 
provement ;  suggest  further  examinations  for  location  of  tunnel,  '74,  ii,  90,  93, 
111,  117,  129;  '75,  ii,  630,  632;  '77,  675.    Unanimously  recommend  single  tunnel 
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34  feet  by  34  feet,  with  receases  for  passinff  boats,  '74,  ii,  90,  100,  128 ;  '77,  6^ 
Concerning  improvement  of  Greenbrier,  New,  and  Kanawha  Rivers  by  locks 
and  dams,  a  difference  of  opinion  exists  as  to  its  applicability,  requiring  further 
surveys  to  finally  adjust,  '74,  ii,  01,  03,  97,  112,  117,  119, 121,  128;  '75,  ii,  632. 
Cost  and  probable  time  of  execution  c  In  the  opinion  of  the  migority,  a  water 
communication,  with  a  depth  of  7  feet,  can  be  obtained  at  a  cost  not  exceeding 
$60,000,000  in  about  six  years,  '74,  ii,  91,  92,  101,  113,  120,  122,  129;  '75,  ii,  637; 
'77^  677.  Benefits  to  commerce :  In  general  terms,  the  route  presents  extra- 
ordinary claims  as  a  measure  of  relief  to  the  Western  States  ana  as  a  means  of 
developing  immense  mineral  resources  now  neglected,  '74,  ii,  91,  95,  102,  109, 
113,  114, 123,  128.    (See  Projects,} 

(Colonel  Barnard,  Mayors  Craighill  and  Weitzel,  Mr.  B.  H.  Latiobe,  and  Lieu- 
tenant Turtle,  '74,  ii,  92,  124.) 

Supplementary  reports : 
Colonel  Bamiud,  '74,  ii,  91,  97. 
B.  H.  Latrobe,'74,  u,  97,  102. 
Lieutenant-Colonel  GUlmore,  '74,  ii,  102,  114. 
Major  CraighUl,  '74,  ii,  114, 121. 
M^jor  Weitzel,  '74,  ii,  121,  124. 
ExGiNEEB  IN  Charge. 

Maj.  W.  P.  CraighiU,  '70,  68.    Reports,  '71,  620,  624 ;  '73,  828 ;  '74,  ii,  114. 

A.S8ISTAI7TS. 

W.  R.  Button,  '71,  76,  620,  624;  '75,  ii,  63.3.    Report,  '71,  634. 

W.  G.  Turpin,  '71,  76,  620,  624.    Report,  '71,  650. 

E.  Lorraine,  '71,  620, 634 ;  '73,  78, 826. 

J.  M.  Harris,  '73,  828.    Report,  '73,  828. 

R.  B.  Pegram,  '73,  828. 

Lieutenant  T.  Turtle,  '75,  ii,  632. 

Estimates* 

1871.  For  enlargement  of  existing  canal  from 
Richmond  to  Buchanan,  and  extension 

to  mouth  of  Fork  Run $14, 781, 644, '71,  627;  '73,  830;  '74,  ii, 

101,  654 ;  '77,  676. 

Prom  Fork  Run  to  tunnel 2, 383, 447, '71,  627,  648. 

Tunnel 13, 263, 310, '71,  627,  648. 

Greenbrier  and  New  Rivers 13, 243, 541,  '71,  627,  648. 

Kanawha  River 973, 900, '71,  627,  642,  650. 

Contingencies,  10  percent 2, 966, 420, '71,  627,  650. 

Aggregate $47, 622, 262, '71,  627 ;  '73,830;  stated 

at  $50,000,000,  *71.  628; 
'73  8S^*  '74  iL  120. 
Revised  estimate,  1873,  $50,960,636,  '73,  830. 

Board  of  Engineers,  1874,  consider  that  the  connection  between  Jamee  and  Ohio 
Rivers  would  not  exceed  $60,000,000,  '74,  ii,  91,  92, 101,  113,  120,  liS,  129:  '75, 
ii,  636:  '77,  677. 
By  B.  H.  Latrobe,  after  modifying  tunnel  section  and  adjusting  prices  therefor, 
$49,626,845,  '74,  ii,  101. 

Of  New  River,  '71,  640 ;  discharge  of,  '71,  641 ;  high-water  on,  '71,  641 ;  '73,  831; 
'74,  ii,  94.  Of  Greenbrier  River,  '71,  641;  discharge  of,  '71,  641;  '73,831; 
high-water  on,  '71,  641;  '73,  831;  '74,  ii,  94. 

Plans. 

Early  plans,  1817-'19,  contemplated  a  navigation  of  rivers,  east  and  west  of  the  Al- 
leghanies,  by  batteaux  of  2  or  3  feet  draught,  and  passage  of  mountains  by  tozn- 
p&e  road,  '71,  625,  636. 

Captiain  McNeil,  ld26-'28,  submitted  to  board  of  internal  improvement  a  plan  for 
improving  James,  Jackson,  Greenbrier,  New,  and  Kanawha  Rivera,  by  slack- 
water  navigation  nnd  canal,  passing  the  Alleghanies  by  tunnel  2.6  miles  ifi 
length,  '71,  625, 63    637 ;  '74,  ii,  87 ;  '77,  677,  762. 

The  James  River  and  i  anawha  Canal  Company,  1832-'36,  beffan  the  constrnctioD 
of  works,  looking  lo  the  connection  between  James  ana  Ohio  Riven.  (See 
Private  and  Corporate  Work.) 

For  further  plans,  see  Kanawha  River. 
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Private  and  Corporate  IVork. 

1^^.  A  company  was  orffanized  for  improYement  of  James  Biver,  which,  in  1832, 
transfeiTed  all  its  ngnts  and  franchises  to  the  James  and  Kanawha  Biver  Canal 
Company,  who^  in  lS)6,  began  the  construction  of  the  James  Biver  and  Kanawha 
Canaly  tae  proposed  route  of  which  was  as  follows :  from  Bichmond  up  valleys 
of  James  and  Jackson  Bivers  to  Covington ;  thence,  via  Dunlap's  Creek  and 
Fork  Bun,  to  summit  level ;  thence  by  tunnel  2.6  miles ;  thence,  via  valleys  of 
Howard  Creek,  Greenbrier.  New,  and  Kanawha  Bivers,  to  the  Ohio ;  total  dis- 
tance. 486  miles.  In  1872  the  portion  from  Bichmond  to  Buchanan  had  been 
eompleted,  of  which  159.7  miles  was  canal  and  36.7  miles  slackwater:  canal  di- 
mensionfly  50  feet  by  5  feet  flocks,  100  feet  by  15  feet  by  5  feet,  *  71,  625,  635,  650, 
651. 

1868.  £.  Lorraine  advised  new  line  for  tunnel,  reducing  summit  level  216  feet,  but 
increasing  length  of  tunnel  to  9  miles,  '71,  626.  Legislation  concerning  duties, 
rights,  and  franchises  of  company,  *77,  806.  Kanawha  Biver  Improvement 
Company.  (See  Kanawha  Biver.)  Chesapeake  and  Ohio  Bailroad ;  the  location 
of,  adds  greatly  to  estimated  cost  of  water  communication,  '71,  643:  '73,  829: 
•77,  677. 

Projects. 

By  M%jor  Craighill,  1871-'73,  for  connecting  the  James  and  Ohio  Bivers,  by  a 
water  navigation  7  feet  in  depth,  as  follows :  By  enlargement  of  existing  works 
of  the  James  Biver  and  Kanawha  Canal  Company  from  Bichmond  to  Buchanan, 
196^  miles;  thence,  via  valleys  of  James  and  Jackson  Bivers,  Dunlap  Creek, 
and  Fork  Bun,  to  summit  level,  passing  summit,  1,700  feet  above  tide,  by  tunnel 
7.8  miles  in  length  (tunnel  section  double  52  leet  by  34.5  feet) :  thence  down 
Howard  Creek  to  Greenbrier  Biver,  or  a  distance  of  77.6  miles  from  Buchanan 
(canal  section  70  feet  by  7  feet,  locks  120  feet  by  20  feet  by  7  feet) :  thence  via 
Greenbrier,  New,  and  Kanawha  Bivers  to  Paint  Creek  Shoals,  123  miles,  by 
slackwater  navigation,  with  occasional  short  reaches  of  canal,  to  avoid  expen- 
sive locations  for  dams  (locks  and  dams  of  masonry,  locks  240  feet  by  40  feet) ; 
thence  via  Kanawha  to  its  mouth,  79  miles,  by  open  navigation  of  low- water 
dams  provided  with  sluices,  low-water  depth  to  be  aideid  bv  reservoirs  on 
Anthony  Creek  and  Meadow  Biver ;  estimated  cost,  $50,000,000  (see  Estimates), 
•71,  625.  635,  637,  650;  '73,  829;  '74,  ii,  88,  100,  117, 128;  '77,  754. 

Project  submitted,  1874.  to  Boi^  of  Engineers  for  conclusions  and  recommendations 
concerning.    (See  Board  of  Engineers.) 


JOAI^VIN,   TITLARi:,  AND  SACBAMEHTTO  TAIil^ETS,  CAL..— 

I&RIGATION  OF. 

Conmerce. 

STAHfiTics,  H.  Doc.  290,  43d  Cong.,  1st  Seas.,  page  89. 
Engineers. 
Chief  of  Engineers. 

Report,  '74,  i,  126. 
Board  of  Engineers. 
Commission  of  1873.    (See  Plans.)    H.  Doc.  290.  43d  Cong.,  Ist  Sess.,  '74,  i,  126. 
(Lieut.  Col.  B.  S.  Alexander,  M(vj.  G.  H.  Mendeil,  and  Prof.  0.  Dayidson.) 
Esttmates* 
Estimated  cost  of  irrigation,  about  ])10  per  acre,  H.  Doc.  290,  43d  Cong.,  1st  Sess., 
•73,  77. 
Legislation. 

Concerning  irrigation,  H.  Doc.  290,  43d  Cong.,  Ist  Sess.,  page  89. 
PhTsfcal  Chameteristles. 
The  necessity  for  irrigation  in  California,  H.  Doc.  290,  43d  Cong.,  1st  Bess.,  page  7. 
Influence  of  irrigation  on  the  navigation  of  rivers,  H.  Doc.  1S90,  43d  Cong.,  Ist 
Sess.,  page  30. 
Planfu 
The  commission  favors  a  general  system  of  irrigation,  to  be  built  by  the  govern- 
ment or  bv  association  of  capital,  the  work  to  be  under  the  supervision  of  the 
State.    The  board  considers  that  extensive  irrigating  works  cannot  be  built  by 
private  enterpriso  alone,  and  recommends  a  careful  instrumental  survey  before 
beginning  the  work,  '74,  i,  126,  127.    System  of  irrigation ;  what  is  irrigation  f 
Existing  and  hypothetical  canals;  ffeneral  considerations,  H.  Doc.  S30,  43d 
Cong.,  1st  Sess.,  pages 27,  34, 37,  38.    History,  description,  and  statistics  of  irri- 
gation in  foreign  countries,  ±1.  Doc.  290,  43d  Cong.,  Ist  Sess.,  page  40. 
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i^liminary  reconnaiflsance ;  necessity  of  survey,  H.  Doc.  390|  43d  Cong.,  lat  Seas., 

pages  5|  26. 
Maps. 
Hap  of  valleys;  rain-charts  of  United  States,  H.  Doc.,  43d  Cong.,  Ist  Sess.,  paces 

6,  92.    Sketch  of  system  at  the  River  Cavery  in  the  Madras  Presidency,    Map 

of  tank  system  in  India,  H.  Doc.  290,  43d  Cong.,  1st  Seas. 


KAIiAMAZOO  BITEB  HABBOB,  MICH.— (See  Haxjqatvck  Habbor.) 


KANAHTHA  AND   JTAMES  BITEB  CANAI^— (See  James  Biyxb  ahd 

Kanawha  Canal.) 


KAIVAI^BLIl  BITEB,  OBEAT,  IT.  TA.— Imfbotebosnt  of. 

(See  also  Jambs  River,  Jambs  River  and  Kanawha  Canal,  Transportation 
Routes  to  Seaboard,  Central  Route,  Third  Subdivision.) 


^ropriatlons. 


29r,  676. 
1876,  for  permanent  improvement .  270,000,  '76,  i,  91.  ii,  164;  '77,  61,  297,  676. 

1878,  for  peimanent  improvement .  222, 000,  '78,  68,  469. 

1879,  for  permanent  improvement .  150,000,  '79,  80,  550. 

Total  to  1879 |992,000 

Statement  of  appropriations,  '78,  67,  469. 
€oiii]iaerce« 

Importance  of  improvement,  '73,  508,  835;  '75,  ii,  90,  95;  '77,  304:  '79,  548  ju 
part  of  line  of  water  communication  between  Ohio  River  and  tiae-water,  Vl, 
625, 627, 629, 644, 646 ,-  '74,  ii,  91,  102,  114,  123.  Requirements  of  coal  trade,  *73, 
507 :  '74,  ii,  91,  95 ;  '75,  ii,  96.  Distances  from  Ohio  River,  via  Kanawha  and 
Richmond  to  tide-water,  '71,  635,  650 ;  '73.  830,  8:«,  837 ;  '77,  677,  679.  Tows, 
width  o^  '75,  ii^.  Appalachian  coal-fields,  resources  of,  '77,  306.  Salt  de- 
posits of  West  Virginia,  resources  of^  '77,  320.  Objections  to  movable  dams 
considered,  '77,  745.  Advantages  or  the  several  locks  and  dams,  '79,  548. 
Transportation  companies  of  West  Virginia,  '77,  326. 

Statistics,  '77,  304;  '78,  473;  '79,  554. 
Contracts. 

1873.  J.  Rouch,  construction  of  dams  and  dikes  on  Cabin  Creek,  Elk,  and  Two-Mile 
Shoals,  '73,  507 ;  completion  of,  except  Cabin  Creek,  '74,  i,  66. — 1875.  D.  M.  A 
C.  P.  Dull,  for  building  Lock  No.  5  (for  dam  near  Brownstown),  '76,  i,  91,  ii, 
153,155;  '77,  61,296.  Delay  from  improper  management, '78^  il,  158.  C.  Mc- 
Cafferty,  for  building  Lock  No.  4  (for  dam  near  foot  of  Cabin  Cfreek  Shoals), 
'76,  i,  91,  ii,  153, 156 ;  '77, 61,  296.  Delay  from  lack  of  capital,  '76,  ii,  159 ;  '78, 
467, 470. — 1876.  Schultz  &,  Jolliffe,  for  building  dam,  abutment  pier,  and  floor 
of  navigable  pass  adjoining  Lock  No.  5,  '76.  i,  91,  ii,  153, 157:  '77,  296.  Work 
abandoned  by  contractor  October,  1878,  '79, 549, 554.— 1877.  freeman,  Richanls 
&  Frazer,  for  bnilding  dam,  abutment  pier,  and  floor  of  navigable  pass  adjoin- 
ing Lock  No.  4,  '77,  61,296,298.  Contract  annulled  July  1,  1878,  '78.  467,470. 
wT  M.  Archer,  for  iron-work  for  navigable  pass  and  weir  on  dam  a^joininc 
Look  No.  5,  '77,  61,296,299.  Work  contracted  at  prices  less  than  estimatea 
cost,  '76,  ii,  165;  '77,  297. — 1878.  Ramsey  A  Latrobe,  for  iron- work  in  pass  and 
weir  at  Dam  No.  4,  '78,  467, 469, 471.  Edge  Moor  Iron  Company,  for  iron  gates 
for  Look  No.  5,  '78,  468, 469, 472. 
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€Mitract»-Ooiitmaed. 
Proposaijs. 
1873.  For  temporary  improvement,  by  dams  and  dikes,  on  Cabin  Creek,  Elk,  and 
Two-Miie  Shoals,  '73,  506. 

1875.  Permanent  improvement,  for  building  Locks  Nos.  4  and  5,  '76,  ii,  155. 

1876.  For  building  dam,  &o.,  to  Lock  No.  5,  '76,  ii,  157.    For  culvert  pipes  and 
lock-gates  rejected,  '77,  297.    For  iron-work  for  movable  dam  No.  5,  '77,  299. 

1877.  For  building  dam  adjoining  Lock  No.  4,  '77,  298. 

1878.  For  iron- work  at  Dam  No.  4  and  iron  gates  for  Lock  No.  5,  '78,  469. 
D^emneiitS*    (Not  printed  in  reports.) 

8.  Doc.  25,  42d  Cong.,  3d  Sess.,  '73,  508. 
EBffiiieerfiu 
Chief  of  Engixeers. 

Beports, '72,  74 ;  '73.59;  '74,i,66;  '75,i,89;  '76,i,91,'  '77,61;  '78,67;  '79,79. 
Board  of  Enginsers. 
1875.  On  project  submitted  by  Maj.  W.  P.  Craigbill  for  improvement  from  mouth 
to  Great  Falls.    Board  recommend  slack- water  improvement  by  means  of  9  mov- 
able dams  (with  locks)  from  mouth  to  Paint  Creek  Shoals  and  3  permanent 
dams  at  and  above  Paint  Creek  Shoals  (unless  it  be  deemed  hereafter  advisable 
to  make  the  whole  or  a  part  of  the  latter  movable).    Dimensions  of  locks  from 
285  to  300  feet  long,  from  48  to  50  feet  wide.    In  the  movable  dams  the  Chanoine 
wicket  be  used  for  the  present,  with  navigable  pass  300  feet  wide.    That  the 
appropriation  of  1875  ((300,000)  be  applied  to  the  construction  of  2  locks  (dams 
to  be  movable  and  constructed  with  future  appropriations),  one  at  or  near 
Brownstown,  the  other  between  that  point  and  Paint  Creek  Shoals,  '75,  i.  89,  ii, 
95*  '7&  ii   164*  '77  676*  '79  551. 
(Lieut.  Col.  b.  g!  Wright  and  Mtyors  W.  P.  Craighill  and  O.  M.  Poe,  '75,  i,  89,  ii, 
95.) 
Engineers  in  Charge.  ' 

Mai.  W.  E.  MerriU,  1873-74,  '73,  58.    Reports,  '73,  505 ;  '74,  i,  483. 
Maj.  W.  P.  Craighill,  1W74-'— ,  '74,  i,  66,  483 :  '75,  i,  89,  ii,  87,  6^.    Reports,  '73, 
835;  '75,  u,  87,90,631;  '76,  ii,  153;  '77,  298;  '78,  467;  '79,  545. 

A.  M.  Scott,  '74,  i,  483;  '75,  ii,  87,634;  '76,  ii,  154:  '77,  296;  '78,  468.    Reports, 

'73,  507 ;  '75,  ii,  88 ;  '76,  ii,  157 ;  '77,  303, 684, 709. 
H.  Bacon,  '75,  ii,  87. 

W.  R.  Button,  '77,  296,675;  '78,  468.    Reports,  '76,  ii,  154;  '77,  727,749. 
Lieut.  T.  Turtle,  '77,  675.    Reports,  '77,  299,709;  '78,  469;  '79,  548,550. 
£.  Lorraine,  report  o^  '73,  835. 

Estimates. 

J.  A.  Byers,  1868,  improvement  from  mouth  to  Great  Falls  by  masonry,  dams,  and 
locks,  $1,867,072 ;  or  timber  crib-dams  and  masonry  locks,  |1, 494,544;  or  timber 
crib-aams  and  locks,  $1,335,280,  '77,  803, 806 ;  or  side  canal,  with  locks,  from 
mouth  to  Brownstown ;  thence  slack-water  navigation,  by  masonry  locks  and 
daois,  12,043,580,  '77,  803;  or  b^  masonry  locks  and  dams  at  Lyken's,  Paint 
Creek,  and  Cabin  Creek  Shoals,  with  sluice  dams  at  otherpoints,  f743,820,  '77, 803. 

W.  R.  Button,  1871,  improvement  from  mouth  to  and  above  Lyken's  Shoals  (85 
miles),  by  means  of  sluice-dams,  with  openings  100  feet  by  7  feet,  aiding  low- 
water  by  discharge  from  meadow  reservoir;  estimated  cost,  $973,900,  '71,  627, 
642,650. 

£.  Lorraine,  1872,  improvement  from  mouth  to  Paint  Creek  Shoals  by  low-wat'Cr 
sluice-dams ;  thence  to  Great  Falls  by  locks  and  dams ;  estimated  cost,  $1,979,172, 
'73,  836, 841 ;  '74,  ii,  101 ;  or  by  locks  and  dams  throughout,  $2,918,453,  '75,  ii, 
637. 

A.  M.  Scott,  1873,  estimated  cost  of  lock  and  dam  at  Paint  Creek  Shoals,  lock  255 
feet  by  50  feet,  stone  lock  with  timber  dam,  $224,000 ;  stone  lock  with  stone 
dam,  P61,000.  '73,  506.    Considered  by  Major  Craighill  as  too  low,  '73,  509. 

A.  M.  Scott,  revising  estimate  of  Lorraine,  1872,  improvement  from  mouth  to  foot  of 
Paint  Creek  Shoals  by  sluice-dams,  aided  by  reservoir  discharge;  from  thence 
to  Gieat  Falls  by  4  stone  locks  and  dams,  $2,350,000,  '77,  746 ;  or  by  locks  and 
dams  throughout,  $3,077,113,  '75,  ii,  91, 93, 638 ;  '77, 747 ;  or  by  7  movable  dams, 
with  locks,  oetween  mouth  and  Brownstown;  thence  to  Great  Falls  by  5  per- 
manent dams  with  locks,  $3,894,183,  '77,  748. 

Mjy.  W.  P.  Craighill,  1875.  for  improvement  from  mouth  to  foot  of  Great  Falls  by 
12  permanent  dams  with  locks,  $3,077,113 ;  or  by  9  permanent  dams  with  locks. 
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297, 751. 

Estimate  reduced  $600,000, 1879,  by  redaction  of  locks  and  daHpi  Dear  diarleston 
and  omission  of  Liock  No.  1.  Amount  leqnired  to  complete  existinff  piqiect, 
12,610,000, '79,  80,550.  &  ±'    ^    i 

Financial  Statements. 

'73,  59;  '74,  i,  56,485;  '75,  i,  89,  U,  87;  '7^  1,  91,  ii,  154;  '77,  62,296;  '78.  68,469; 
'79,80,550.  -I      7    ^        >..»«».        I 

Legislation. 

Snggested  concerning  Great  Kanawha,  *77,  678. 

Act  of  legislature  (1869)  defining  and  enlarging  powers  of  Kanawha  board,  '77,  80a 
Act  of  Congress  (1872)  providing  for  transfer  to  United  States  of  certain  rights,  fran- 
chises, &c.,  by  State  of  West  Virginia,  '77,  813. 
Act  of  legislature  (1875)  giving  consent  to,  '77,  814. 

Act  of  Congress  (1875)  providing  for  condemnation  of  land  for  public  use,  *77,  815. 
Onerations* 

Previous  to  1873  carried  on  by  Kanawha  board  and  Kanawha  River  Improrement 
Company,  and  consisted  in  dredging  narrow  chutes  through  shoals,  aided  by 
construction  of  short  wing-dams,  '73,  505,507,839;  '77,  807.  Insufficiency  of 
work  done,  '73,  507, 839. 

1873-^4.  Temporary  improvement  by  construction  of  wing-dams  at  Elk  and  Two- 
Mile  Shoals,  by  tontract,  widening  chute  at  Elk  Shoau,  and  removing  obstruc- 
tions in  lower  river,  by  hired  labor,  '73,  507 ;  '74,  i,  66, 483. 

1874-'75.  Temporary  improvement  by  construction  of  wing-dams  at  Bouseman's 
Island,  Elk,  Two-Mile,  Johnson,  and  Knob  Shoals  by  hired  labor ;  removal  of 
obstructions  by  United  States  crane-boat ;  dredging  on  bars  by  State  dredges, 
'75,  i,  89,  ii,  87,88. 

1875-^6.  TemiK>rary  improvement  by  work  on  Charleston,  Elk,  Two-Mile,  and  Red- 
House  Shoals  by  hired  labor ;  removal  of  obstructions  by  United  States  crane- 
boat  ;  dredging  on  bars  by  State  dredges,  '76,  i,  91, 154, 158, 162 ;  '77,  303.  Per- 
manent improvement,  construction  of  dams  (movable)  Nos.  4  and  5,  also  Lock 
No.  4,  by  contract  '76,  i,  91,154,158,162;  '77,  303. 

1876-'77.  Temporary  improvement  by  work  at  Red-House  Shoals,  '77,  61, 296, 299, 
300.  Permanent  improvement,  progress  on  locks  and  dams  (movable)  Nos.  4 
and  5  by  contract,  '77,  61,296,299,303. 

1877-78.  Temporary  improvement  by  removal  of  bowlders  from  shallows  of  lower 
river  by  hired  labor  and  use  of  crane-boat,  '78,  472.  Permanent  improvement, 
commencement  of  work  by  hired  labor  on  lock  and  dam  No.  3,  '78,  67, 467, 470. 
Progress  at  Locks  Nos.  4  and  5  by  contract,  '78,  67, 467, 470, 471.  Failure  of  con- 
tractor at  Dam  No.  4  and  prosecution  of  work  by  hired  labor,  '78,  67,467. 

1878-^79.  Temporary  improvement  by  repair  of  Two-Mile  Dam,  '79, 554.  Pennanent 
improvement,  progress  on  lock  and  dam  No.  3  delayed  by  labor  strikes,  *79^  79, 
549, 552 ;  completion  of  Look  No.  4 ;  progress  on  Dam  No.  4,  '79,  79, 549, 552; 
completion  of  Lock  No.  5 ;  abandonment  of  Dam  No.  5  by  contractor  and  prog- 
ress by  hired  labor,  '79,  79,549,551,553.  History  of  previous  operations,  *79, 
550. 
Physical  Ciiaracteristics. 

Fall  of  river,  '71,  642;  '73,  837;  '75,  ii,  91,95;  '76,  ii,  159,163;  '77,  744,749.  Dis- 
charge of,  '71,  641;  '73.  83&;  '75,  ii,  92;  '76.  ii,  160, 163;  '77,  745,749,802.807; 
'78,  473.  Comparison  of  low-water  slope  and  discharges  of,  with  Seine,  '76,  ii, 
163;  '77,  749.  Floods  on,  '76,  ii,  163;  '77,  749,802jj78,  473.  Width  of,  and 
character  of  bed,  '73,  839;  '75,  ii,  91;  '76,  ii,  163.  Regimen  of,  as  affected  by 
floods  in  New  River,  '77,  296, 303.  Character  of  rock  at  lock  foundations,  '77, 
300.  Geology  of  coal  basins  on,  '77,  306.  Salt  deposits  of  Weet  Virginia,  '77, 
320. 

Note. — ^Kanawha  River  begins  at  junction  of  Gauley  and  New  Rivers,  '73, 837, 844 ; 
'74,  ii,  93. 
Plans* 

1817-^19.  For  a  connection  between  the  Ohio  and  James  Rivers,  via  Kanawha,  '71, 
625,636. 

By  Captain  McNeil,  U.  S.  T.  E.,  1826-^,  for  a  connection  between  the  Ohio  and 
James  Rivers,  via  Kanawha,  '71,  625,6:)6;  '77,  677,762. 

By  James  River  and  Kanawha  Canal  Company,  1832,  for  connection  between  the 
Ohio  and  James  Rivers,  via  Kanawha  River,  '71,  625, 650. 

By  E.  H.  GiU,  1838-'4l,  for  improving  Kanawha  by  system  of  locks  from  pool  to 
pool,  '71,  636,640;  '77,  803. 
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By  Mr.  Fish,  1855,  for  improving  Kanawha  by  a  system  of  dams  at  pools  provided 
irlth  slaic6a~-dam8  at  intervals  of  about  i  mile— grading  the  river  to  a  nearly 
imifbrm  slope,  '71,  637,642;  '73»  639;  '77,  745. 

^y  C.  Ellet,  18bO.  for  improving  Kanawha  by  system  of  slaice-dams,  aiding  low- 
water  depth  Dv  reservoir  disehan^,  '71,  637 ;  '73,  839 ;  '77,  745. 

By  J.  A.  Byers,  1868,  for  improving  Kanawha  from  month  to  Lonp  Creek  Shoals,  5 
milee  below  Great  Falls,  to  5  feet  depth  low- water,  by  12  locks  and  dams,  slack- 
water  locks  200  feet  by  40  feet ;  or  combination  of  locks  and  dams,  slack-water, 
with  side  canals  to  pass  most  diffioalt  points,  with  looks  at  foot  of  shoals  and  dama 
at  head ;  or  bv  locks  and  dams  at  Paint  Creekj  Lyken's,  and  Cabin  Creek  Shoals, 
together  witn  low-water  dams  provided  with  sluice-opening  110  feet  wide; 
grading  the  river  to  a  slope  not  exceeding  3  feet  fall  per  mile.  '77,  803, 806. 

By  £.  Lorraine,  1872,  improvement  from  month  to  Great  Falls  by  slack-water  naviga- 
tion, 12  locks  and  dams,  locks  240  feet  by  40  feet  by  7  feet,  '73,  840 ;  '75,  ii,  91. 
93,638;  '77,  746;  '79.  550.  Objections  to  sluice  system  of  navigation,  '73,  507, 
509.839;  '77.748. 

By  A.  M.  Scott,  1875^  revising  above  plan  of  £.  Lorraine  (1872)  for  improvement  by. 
slack-water  navigation ;  locks  increased  to  280  feet  by  40  feet  by  7  feet,  '75,  if, 
91, 93, 638 ;  '77,  746 ;  or  by  7  movable  dams,  with  locks,  between  mouth  and 
Brownstown ;  thence  by  5  permanent  dams,  with  locks,  to  foot  of  Great  Falls; 
movable  dams,  with  navigable  pass  250  feet  wide ;  all  locks  280  feet  by  50  feet 
by  7  feet,  '77,  747. 

PriTate  and  Corporate  IVork. 

In  lti32  the  James  and  Kanawha  Biver  Canal  Company  was  formed,  '71,  625, 635,  at 
which  time  the  Kanawha  River  was  a  part  of  their  property.  In  1858  the  Ka- 
nawha board  was  created  for  the  improvement  of  Kanawha  River  ftom  mouth 
to  Lonp  Creek  Shoals,  subject  to  instructions  of  the  James  and  Kanawha  River 
Canal  Company.  In  1869  the  legislature  of  West  Virginia  annulled  all  rights 
of  the  canal  company  to  Kanawha  River  and  placed  it  entirely  under  control  of 
Kanawha  board.  In  1875  the  State  of  West  Virginia  transferred  to  the  United 
States  all  riehts,  &.C.,  on  Kanawha  River  and  its  tributaries  to  month  of  How- 
ard and  Anthony  Creeks,  '77,  807,813.  (See  Legislation.)  Work  done  by  Ka- 
nawha board,  '73,  839;  '75,  ii,  89;  '76,  ii,  161;  '77,  303. 
ProJtN^ts. 

By  W.  R.  Hntton,  1871,  improvement  of  river  from  mouth  to  Lyken's  Shoals,  85  miles 
(as  part  of  third  division  *^  Central  route''  of  transportation  routes  to  seaboard), 
to  a  low-water  depth  of  7  feet  by  sluice-dams ;  trading  the  river,  with  openinga 
100  feet  by  7  feet ;  aiding  low-water  discharge  by  reservoir  on  Meadow  CreeK, 
'71,  627,642;  estimated  cost,  (973,900,  '71,  ^,642,650. 

By  £.  Lorraine,  1872,  improvement  from  mouth  to  Great  Falls,  to  7  feet  depth  at  low- 
water,  as  follows :  From  mouth  to  foot  of  Paint  Creek  Shoals  by  timber  crib, 
low-water  dams,  provided  with  sluice-openings  120  feet  by  6^  feet,  and  arranged 
to  grade  surface  of  river  to  slope  of  2  feet  per  mile ;  low- water  discharce  of 
river  to  be  increased  by  reservoirs ;  from  foot  of  Paint  Creek  Shoals  to  Great  Falls 
by  slack-water  navigation,  obtained  by  4  locks  and  dams,  locks  240  feet  by  40 
feet, '73,  836,840;  '75,  ii,  91,93,638;  '77,746;  '79,550.  Adoption  of,  recom- 
mended by  M^or  Craighill,  '73,  836;  estimated  cost.  $1,979,172,  '73,  836,841: 
'74,  ii,  lOi.  Revised  by  A.  M.  Scott,  1875,  increasing  dimensions  of  locks  to  280 
feet  by  50  feet,  '77,  745 ;  estimated  cost,  $2,350,000,  '77,  746. 

By  M^.  W.  £.  Merrill,  1873,  proposes  a  lock  and  dam  at  foot  of  Paint  Creek  Shoals, 
lock  225  feet  by  50  feet,  13  feet  lift ;  indorses  the  project  for  improvement  above 
Paint  Creek  Shoals  by  locks  and  dams,  '73,  508. 

By  Maj.  W.  £.  Merrill,  1874,  for  temporary  improvement  of  river  below  Paint  Creek 
Shoals  by  construction  of  riprap  dams ;  removing  obstructions,  in  connection 
with  dredging  by  the  Kanawha  board ;  work  to  be  done  by  hired  labor  largely, 
'73,  59, 506. 

ByMi^.  W.  P.  Craighill,  1875,  for  improvement  from  mouth  to  Great  Falls,  94.2  miles, 
to  a  low-water  depth  of  7  feet :  Ist,  by  a  system  of  locks  with  permanent  dams; 
2d,  by  a  system  ol  locks  with  movable  dams :  3d,  by  a  combination  of  the  two. 
By  the  first  plan  9  or  12  locks  and  dams  would  be  required,  with  an  aggregate 
Uft  of  108  feet ;  locks  from  285  feet  to  300  feet  long  and  from  48  feet  to  50  feet 
wide;  estimated  cost,  $2,739,440  to  $3,077,113.  If  movable  dams  are  used  ^e 
lift  should  be  limited  to  8  feet.  By  the  third  or  a  combination  of  permanent  and 
movable  dams  the  arrangement  would  be  as  fallows :  9  movable  dams  between 
mouth  and  Paint  Creek  Shoals  and  3  permanent  dams  between  Paint  Creek  and 
foot  of  falls;  estimated  cost,  $4,071,216.  Movable  dams  provided  with  a  navi- 
gable pass  of  from  250  feet  to  300  feet  and  closed  with  the  Chanoine  wicket ;  the 
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fiiBt  dam  bailt  to  be  moTable  and  located  at  or  near  Brownstown.  '75, 1,  89,  ii, 
90, 95.  Board  of  Engineers  (1875)  recommended  adoption  of  movable  dams  firom 
mouth  to  Paint  Creek  and  permanent  dams  above  that  point,  unless  it  be  here- 
after deemed  best  to  make  the  whole,  or  part,  movable ;  estimated  cost,  |4. 152,500. 
Further,  recommended  dimensions  suggested  by  Mi^or  Craighill.  together  with 
the  adoption  of  Chanoine  wicket  (see  Board  of  Engineers), '75,  i,  (3,  ii,  90,96; 
'76,  ii,  158,163,164;  '77|  303,676.  Objections  to  movable  dams  considered, 
'77,  745.  DimensioDB  of  looks  and  dams  in  progress,  '79,  547. 
Surveys. 

1838.  By  E.  Ellet,  '71,  625,636;  '77,  743,749. 

1856.  By  J.  A.  Byers,  '76,  u,  163;  '77,  743.749* 

1873.  By  A,  M.  Scott,  '74,  i,  485;  '76,  ii,  163. 

1874.  By  A.  M.  Scott,  '75,  ii,  634. 

1875-'76.  By  A.  M.  Scott,  to  determine  exact  location  of  looks  and  dams  recom- 
mended by  Board  of  Engineers,  1874,  '76,  ii,  154, 157, 163 ;  '77, 296, 303, 676. 

1876-^7.  To  determine  effects  of  freshets  in  New  River  on  regimen  of  Kanawha,  '77, 
61, 296, 303.    Profile  of  river  from  mouth  to  Groat  Falls,  '76,  ii,  164. 

1877-78.  To  determine  location  of  lock  and  dam  sites,  '78,  473. 

1878^79.  Completion  below  Charleston,  '79,  554. 

IL.  Y.  S.] 
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Appropriations. 

1876 $7,300, '77.  94,663,666. 

1878 18,000,  '78,  108,810,813. 

1879 18,000,  '79,  145,1347. 

Commerce. 

Probable  commerce  of  river,  '75,  i,  743.    Present  navigation  limited  to  high-water, 
'75,  i,  744.    Commerce  of  1877  passing  lock  of  Little  Kanawha  Navigation  Com- 
pany, '77,  664. 
Contracts. 

1877.  Made  for  removal  of  rock  at  Beaver  Rocks  and  Nailer  Bend,  '77,  663. 
EBf^neers. 
Chief  of  Enginxbrs. 

Reports,  '75,  i,  73;  '77,  94;  '78*  107;  '79,  145. 
Enginebr  in  Charge. 
Maj.  W.  E.  Merrill,  1875-'—,  '75.  i,  73.    Reports.  '75,  i,  740 ;  '77,  663 ;  '78»  806, 813 ; 
'79,  1346. 

J.  E.  Carpenter,  '75,  i,  740.    Report,  '75,  i,  742. 
J.  E.  Bell,  '77,  663.    Report,  '78,  807. 
W.  E.  Strong,  '79,  1346. 
Estimates. 
Mi^.  W.  E.  Merrill,  1875,  for  improvement  from  Spring  Creek  to  Bnl1town,by  slack- 
water  navigation,  12  locks  and  dams,  $758,400,^75,  i,  740;   '77,  665;  wiU  be 
largely  increased  if  rock  foundations  are  not  fonnd,  '75,  i,  742 :  same  work  esti- 
mated by  Assistant  Carpenter  at  $480,000,  '75,  i,  744;  considered  too  low  by 
Major  Merrill,  '75,  i,  740.    For  temporary  improvement  by  removal  of  rocks  and 
obstructions,  $7,300.  '75,  i,  742. 
Mi^or  Merrill,  1878,  for  lock  and  dam  at  Burning  Springs,  $84,200,  '78»  813.    CauM 
of  increase  from  estimate  of  1875,  '78»  813 ;  *79,  145, 1347. 
Financial  Statements. 

'77,  94,665;  '78,  108,810;  '79.  145,1347. 
Operations. 
1876-'77.  Temporary  improvement  by  removal  of  rocks,  sand,  gravel,  and  other  ob- 

stmctions  by  hired  labor,  '77,  664. 
1877-'78.  Removal  of  rocks  by  contract,  '78,  107, 808.    Construction  of  wing-dams 

and  removal  of  obstructions  by  hired  labor,  '78, 108,808. 
1878-^9.  Removal  of  rocks  and  obstructions  and  construction  of  wing-dams  by  hired 
labor,  '79,  145, 1346. 
Physical  C/liai*actei*isties* 
Description  of  river,  '75,  i,  742, 744 ;  '78»  806.    Falls  of,  '75,  I,  740, 744, 745.    High- 
water  on,  '75,  i;  744.    Discharge  of,  '75,  i,  745.    Area  of  water-shed,  '78;  806. 
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PriTate  and  Corporate  Work. 

little  Kanawha  Nayigation  Company  began  in  1867  and  completed  in  1874  the  slack- 
water  nayigation  to  d^pth  01  4  feet  £om  mouth  to  Spilng  Creek,  43  miles,  by  4 
locks  and  Sims ;  locks  143  feet  by  23  feet,  '75,  i,  740, 744 )  '77,  664. 
Projects. 
Mi^or  Merrill,  1875,  for  temporary  Improvement  by  removal  of  rocks  and  other  ob- 
stmotions,  '75,  i,  742, 744 ;  '77, 663, 665.    For  permanent  improvement,  to  depth 
of  4  feet,  from  head  of  present  slack-water  navigation,  Spring  Creek  to  Bull- 
town,  87f  miles,  by  slack- water  navigation,  12  locks  and  dams:  locks  143  feet  by 
23  feet,  with  an  average  lift  of  12|  feet, '75, 1,  740;  '77,  664;  '78^  813.    First 
dam  and  lock  proposed  at  Burning  Springs,  '78,  813. 
Sunreys. 
1^74.  From  BuUtown  to  month,  '75,  i,  73, 740, 742. 


KANKAKEE  RITEB,  KLI..  AND  IND.— £ZAMI^'▲TI0N  of. 

Commerce. 

Justification  of  improvement,  '79,  1455. 
Statistics,  '79,  1459. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  109;  '79.  148,149. 
Engineer  in  Charge. 

Maj.  J.  A.  Smith.    Beport,  '79,  1455. 
Assistant. 
J.  Worrall,  C.  E.,  '79, 1455. 
Estimates.    (See  Plans. ) 
Fhysical  Cliaracteristlcs. 

Description,  '79, 1456-1460.    Beclamation  of  lands,  '79,  1457. 
Plans. 
By  J.  Worrall,  1867,  for  slack- water  navigation,  hy  means  of  locks  and  dams,  fix)m 
mouth  to  Momence,  47.5  miles ;  locks  100  feet  by  17  feet  by  5  feet :  estimated 
cost,  |950j000,  '79,  1456. 
By  Migor  Smith,  1879,  for  improvement  in  Indiana  by  widening,  deepening,  and 
straighteniDg  for  aboat  150  miles;  estimated  cost,  $150,000,  '79,  1458. 
Private  and  Corporate  Work. 
1847.  The  Kankakee  Company  connected  the  Illinois  and  Michigan  Canals  and  com- 
plet<ed  21  miles  of  slack- water  navigation,  '79,  1455, 1456.    Canal-feeder  and 
dam  constructed  by  the  State  of  Illinois,  '79,  1455. 

1867.  By* J.  Worrall,  '79.  1455. 

1878-79.  Examination  completed  by  Mi^or  Smith,  '78,  109;  '79,  148,155. 

1879.  Survey  by  M^or  Smith,  79,  149. 


KANSAS  BITER,  KANS.—Examination  of. 

Commerce. 

Jostification  of  improvement,  '79,  1092, 1093. 
Statistics,  '79,  1092-1094. 
engineers. 
Chief  of  Engineers. 

Reports,  '78,  93;  '79,  127. 
£x6iNEER  IN  Charge. 

Miy.  C.  R.  Suter.    Report,  '79,  1089. 

J.  D,  MoKown.    Report,  '79, 1089. 
estimates.    (See  Plans.) 
Physical  Ciiaracteristics. 

Description,  '79,  1089-1091.    Obstructions,  artificial  and  natural,  '79,  1089-1091. 
Discharge  of  river,  '79, 1092. 
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Plans. 

By  J.  D.  McKown,  1679,  for  improvement  of  river  from  month  to  Topeka  to  low- 
water  depth  of  44  feet:  from  Topeka  to  Jnnclion  City  to  low-water  depth  of  3} 
feet  by  constmction  or  wing-dams  and  the  removal  of  obstructions ;  estimated 
cost,  $450,000,  '79, 1092.  Recommendation  reserved  by  Mt^or  Sater  until  deter- 
mined by  a  detailed  survey,  '79, 1089. 
Surveys. 

1878.  Examination  from  month  to  Junction  City,  Kans..  ordered.  '78»  93.    Com« 
pleted  in  1879  by  J.  D.  McKown,  '79,  127,  im. 


KA8KA8KIA  BEND.^CSee  Mississippi  Rivkr  between  Falls  of  St. 

Anthony  and  Cairo.) 


KENNEBEC  BITEB9  ME.—Improvemsnt  of. 


Act  of  July  3,  1832. 


Appropriations. 

1827 14,000 

1828 3,500 

1830 5,000  yes,  lli,  28. 

1832 2,600 

1852 6,000 

1866 20,000,  '67,  490. 

1867 30,000, '67,  490. 

1869  (allotted) 14, 850.    Act  of  April  10, 1869. 

1870 15,000,  »70.  81. 

1871 15,000, '71,  90. 

1872 8,000,  '72,  89. 

1873 12,000,  »73,  98, 1064. 

1874 12,000, '74,  i,  108. 

1875 15,000,  '75,  i,  115. 

Total  to  1879 $162, 950. 

Transferred  from  allotment  for  Saco  River,  Maine,  |322.34,  '71,  843.    Stat-ement  of 
appropriations,  '71,  842;  '72,  930;  '73,  1063;  '76,  i,  158;  '77, 162;  '78,  195. 
Commerce. 

Justification  of  improvement,  '67,  491, 495,  496 ;  '69,  456,  457.    Increase  of,  '68^  858. 

Statistics,  '67,  490,  495;  '68,  853,  857;  '69,  456;  '70,  501;  '77,  162;  '78,  196. 
Contracts. 


Year. 


1M7 

1868 
1871 
1871 
1872 
3872 
1873 
1874 
1874 


Omtraotor, 


Augnstoa  R.  Wright 

do 

do 

do 

George  W.  Townsond 

Angusins  R.  Wright 

Edouard  M.  Le  Prohon 

Edonard  IC.  Le  Prohon  A  Co. 
iMac  HamUton 


Gontraot  for— 


Dredging,  at  40  cents  per  cnbio  yard 

;!!i;ido!li;!'"!ll''*J'!!'lI!!"!!!!JII"I 

Dredging,  at  SO  cents  per  cubic  yard 

Removing  rock,  at  $30  per  cubic  yard 

Dredging,  at  50  cents  per  cubic  yard 

Removal  of  rock 

Removal  of  rock,  at  $33.50  per  cubic  yard. 
Removal  of  rock,  at  $15  per  cubic  yard 


Referonoes. 


'67,490,492. 

'68,852,854. 

^71,  843.844. 

'71,  843.844w 

'7a,93L 

'72,931;   >73, 100. 

'73,  lOM. 

'75,  ii,  892. 

'76,11,392. 


Abstracts  of  bids,  '67,  491;  '68,  854;  '71,  844;  '75,  il,  393. 
Abstracts  of  contracts,  '67,  492;  '68,  854;  '71,  844;  '75,  ii,  393. 
Defense. 
United  8tates  arsenal  at  Augnsta,  '67,  496.    Importance  of  improvement  to  the 
United  States  in  case  of  war,  '67,  490,  496.    Fort  Popham  at  the  montli  of  the 
Kennebec,  '67,  490,  495. 
Docnments.    (Not  published  in  reports.) 

H.  Doc.  91,  39th  Cong.,  2d  Sess.    Survey  of  Kennebec  and  Penobscot  Rivers^  '67, 17. 
Enirineers. 
Chief  op  Enginbers. 
Reports,  '66,  i,  7,  ii,  40,  iii,  28;  '67,  17,  49;  '68.  71;  '69,  62;  '70,  80;  '71,8}; 
'72,  89;  '73,  97;  '74,  i,  107;  '75,  i,  115;  '7iS,  i,  40;  '77,  34;  '78,  38. 


BITERS  AND  HARBORS. 
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KENlVfiBEC  RITfiR,  Mfi.-Contmaed. 

Engineers — Continned. 
£ngin]eers  in  Chasge. 
Col.  S.  H.  LoDfc,  1837,  '67.  494. 
Col.  J.  D.  Graham,  1864-'G6.    Report,  '66,  i,  36. 
Mi^.  B.  S.  Alexander,  1866,  '66^  ii,  40 ;  '67,  493. 

Lieut.  Col.  George  Thorn,  1866-^—.    Reports,  '67,  488,  490,  492 ;  '68^  852,  856 ; 
•69,  455;  '70,  500,  506;  '71,  842;  '72.  930;  '73,  1063;  '74,  ii,  303;  '75,  ii,  392; 
'76^  i,  158;  '77,  162;  '78»  195. 
Estimates. 
By  Lient.  CoL  George  Thorn,  for  dredging  through  Shepard's  Point  Shoal,  110,214.32, 
'67,  494.    For  increased  depth,  117,503.50,  '67,  494.     For  dredging  channel 
throngh  all  the  shoals,  $50,000,  '67,  490.    To  excavate  a  channel  through  Hink- 
ley's  and  Brown's  Island  Shoals,  t^,000,  '67,  489.    Mbdified  estimate  for  com- 
pletion of  work  from  Gardiner  to  Augusta,  $80,000,  '68,  852,  857. 
By  Lieut.  Col.  George  Thorn,  for  improvement  of  river  between  Richmond  and  Gardi- 
ner, $12,976.30,^71, 844.    For  the  removal  of  two  le^Lros  of  rock  below  Richmond, 
$13,500,  '72,  932.    For  the  removal  of  Half-tide  Kock  and  Ledge  No.  2,  etc., 
$30,603.60,  '73,  1064.    For  the  removal  of  ledges  3,  4,  and  5  and  Dry  Rock, 
$40,500,  '74,  ii,  303. 

Financial  Statements* 

'68^71,  853;  '69,  455;  '70,  80,  81,  500;  '71,  90,  843;  '72,  89,  930;  '73,  pe,  1064; 
'74.  i,  108,  ii,  304;  '75,  i,  115,  U,  392;  '76,  i,  40,  158;  '77,  35, 163;  '78,  38, 196. 
Oi^rations. 


Year. 


1M7 

lan 

ia8»-70 
1870-71 

1871-72 
187^73 
1873-74 
1874-75 
lW5-7e 
187»-77 
1877-78 


Kemarks. 


30  bowlders  removed . 
60  bowlders  removed. 
do 


50  bo  widen  removed ;  Xehnmkeg  Book  removed. 


Bemoval  of  Half-tide  Rook 

Semoval  of  3ledgeaof  rock 

325  cubic  yards  rock  removed ;  work  nnBatiafactory. 

805  cable  yards  rock  removed 

545  cable  yaids  rock  removed 


Dredging. 


Chib.jfd8. 
83,520 
22,039 
39,672 
12,510 

28,408 
7,795 


Seferenoes. 


'06,852. 
'09,455. 
'70,  500. 
'70,  506;   '71,  842; 

'72,88,93L 
'72,  83L 
'73, 1084. 
'74,  ii,  803. 
'75,  ii,  392. 
'76, 1 40, 15a 
'77,85,162. 
'78,38. 


Physicai  Characteristics* 

High  and  low  water,  '67,  493.    Bed  of  riyer  composed  of  sand  and  gravel,  '67,  493. 

Bapid  rise  of  river,  '70,  501. 
Plans. 
By  CoL  8.  H.  Long,  1837,  for  dredging  channel  through  Shepard's  Point  Shoal,  '67, 

494,  

PriTate  and  Corporate  lWorl£. 

Dredging  by  city  of  Aagosta  in  1847,  '67,  494. 
Projects. 

By  Maj.  B.  S.  Alexander,  for  dredging  a  new  channel  throngh  Shepard's  Point  Shoal, 
'67,493. 

By  Lieut.  Col.  George  Thorn,  for  a  new  channel  75  feet  wide  at  bottom  and  firom  7  to 
8  feet  deep  through  all  shoals ;  estimated  cost,  $50,000,  '67,  490.  Approved  by 
Chief  of  Engineers,  '68,  855.  To  increase  width  of  channel  to  100  feet :  esti- 
mated cost,  $80,000  '68,  852,  857. 

By  Lieut.  Col.  Qeorge  Thom,  1871,  for:  1st,  removal  of  Nehumkeg  Rock;  2d,  the 
removal  of  a  ledge  and  bowlders  below  Gardiner;  3d,  dredging  Upper  Sands 
Bar;  4th,  dredging  throngh  Swan  Island;  5th,  removing  ledge  from  channel 
near  Richmond;  estimated  cost,  $12,976,  '71,  843;  '72,  931. 

By  Lieut.  Col.  George  Thom,  for  the  removal  of  t^o  ledges  of  rock  below  Rich- 
mond; estimated  cost,  $13,000,  '72,  932.  For  the  removal  of  Half-t.de  Rock, 
Ledge  No.  2,  and  sunken  ledge;  estimated  cost,  $30,603,  '73,  1064.  For  the 
removal  of  ledges  3, 4,  and  5  and  Dry  Rock ;  estimated  cost,  $40,500,  '74,  ii,  303; 
'76,  i,  15a 
Svrveys. 

Ordered,  '67,  17. 

1866-'6d.  Under  direction  of  Lieutenant-Colonel  Thom,  from  Hallowell  to  Augusta, 
'67,488,494.    Report, '68,  85L 

19r2.  Of  the  Narrows  below  Richmond,  '72,  932:  '73,  1064. 

[E.  A.  C] 
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KENHrBBinVK  BITfiRy  ME.— IifFROTSMisirr  of. 

Appropriations. 

1829 $5,000.    Act  of  March  2. 

1831 1,175.    Act  of  March  2. 

1832 1,700.    Act  of  July  3. 

imi 10,300.    Act  of  June  28. 

1836 7,500.    ActofJuly2. 

1837 3,000.    Act  of  March  3. 

1838 8,000.    ActofJuly7. 

1852 7,500.    Act  of  August  30. 

1870 5,000,  '70,  82,  506. 

1871 5,000,  '71,91. 

1876 5,000,  '76^  i,  41. 

1879 2,000,  '79,  47. 

Total  to  1879 $61,175. 

Statement  of  appropriations,  '71,  854;  '72,  937;  '73,  1077;  '75,  ii,  397;  '78,  202; 
'79,  259.    No  further  appropriations  required,  '72,  91 ;  '73,  100. 

Commerce. 

Benefit  to  commerce,  '70,  82, 506;  '75,  ii,  433.    Obstraotions  to  commerce,  '75^  iiy 

433. 
Statmtics,  '75,  ii,  432;  '77,  166;  '78,  203;  '79,  260. 

Contracts. 


Tear. 


1870 
1871 
1877 


Contractor. 


A.  BUiiden  ScJ.B.  Bailey. 

Cliftrles  H.  firagdon 

6.C.  Fobes&Co 


Contract  for — 


g 


e 


a  yds, 

Extendin<:;  eaat  pier * 

Extending  we«t  pier 1 

Dredging j    6,4^ 


S.S 


Refereaeea. 


50  cents 


'71,855. 
'71,855. 
'77,ie«. 


Abstracts  of  bids,  '71,  855-856 ;  '77, 167. 
Abstraots  of  contracts,  '71,  856;  '77,  167. 

Ennrineers. 

Chief  of  Enginerbs. 
Reports,  '66.  i,  7;  '70,  82;  '71,  91;  '72,  91;  '73,  100;  '75,  i,  115, 121:  '76,  i,  41; 
•77,35;  '78,39;  '79,47. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865.    Keport,  '66, 1,  37. 

Lieut.  Col.  George  Tliom,  1870-'—.    Report*,  '70,  506 ;  '71,  854;  '72, 937;  '73, 1077: 
'75,  ii,  397,  432;  '7^  i,  161;  '77,  165;  '78,  202;  '79,  259. 
Assistant. 
Sopbus  Haagensen,  1875,  '75,  ii,  432.    Report,  '75,  ii,  433. 
Estimates.    (See  Projects.) 

Financial  Statements. 

•70,  82,  506;  '71,  92,  855;  '72,  91,  938;  '73,  100,  1077;  '77,  36,  166;  '78^  40,  203; 
'79,  47,  260. 

Operations. 


Pier  extension. 

Catoh-sand. 

Crib- 
wharf. 

l>redg. 
ing. 

Bamarks. 

Tear. 

1 

• 

1 

1 

• 

1 

Se&renoea. 

1853 

L,ft. 
600 
168 

200 

160 

L.ft. 
160 

L.fL 
800 

0.  ydi. 

'76, «.  161 1  '78,  M2. 

1870-71 

BenaiTS 

'71,856. 

1871-72 

166i 

....uO  ••••.••..»••««• 

'72,01,8881 
'78.40. 

1877-78 

6^450 

PiiTsical  CtaaracteristicSf 

Of  ohanuel,  '75,  ii,  433. 
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Pr*Jeet»> 

By  Lientenant-Colouel  Thorn,  for  the  constrnction  of  two  stone  piers  as  wings  to 
thosn  already  built,  at  an  estimated  cost  of  |10,000,  '70,  506;  '71,  854.  For 
dredging;  at  MitchelVs  Point  and  the  Wading  Place,  at  an  estimated  cost  of 
S5,0(S,  '75,  ii,  434.  For  dredging,  rock  excavation,  and  repairs,  to  cost  $6,000. 
'78,  203;  '79,  260. 

1:^4.  Hy  Sophus  Haagensen.    Report,  '75,  ii,  433. 

1^8.  Under  tUe  direction  of  Lientenant-Colonel  Thom,  '78^  203, 


KENOSHA  (Soatbport)  HARBOR,  WIS.— Imfbovement  of. 
Appropriations. 

l!*44 $12,500  00,^ 

1345 15,000  00,  I,--   ...  «. 

1852 10,000  00,  f  ^»  »"»*»• 

1866 75,461  41,J 

1839  (allotted) 5, 346  00,  '69,  27. 

1870 10,000  00, '70,  36. 

Itf71 10,000  00,  '71,  35. 

1872 10,000  00, '72,  33. 

1H74 10,000  00, '74,  i,  40. 

1875 15,000  00, '75,  i,  45,  164. 

1876 8,000  00,  '76,  i,  98,  142. 

1878 8,000  00,  '78,  117. 

1879 5,000  00, '79, 156. 

Total  to  1879 $194, 307  41. 

last  of  appropriations,  '79, 1529. 

Contoierce. 

Importance  as  a  harbor  of  refnge,  '76,  ii,  393.  Justification  of  improvement,  '68» 
109;  '76k  u»  396:  '79,  1531.  Commercial  importance  of  Kenosha,  '67,  83;  '72, 
128;  '73.  212.    Railroad  interests,  '73,  212 ;  '76,  ii,  396. 

Statistics,  '66^  iv,  118, 121;  '67,  84;  '72,  128;  '73,  212;  '74,  i,  154;  '77,  876;  '78» 
1169;  '79,1531. 

Contracts. 

Ic566.  San^r,  Ledlie  &  Corse,  materials  and  labor,  '66,  iv,  118 ;  '67,  58.  Parker, 
Stebbins  dt  Ackerman,  dredging  per  cnbic  yard,  37  cents,  '66^  iv,  118 :  '67,  58, 
86;  '76,  U,  394.— 1871.  R.  A.  ConoUy,  close  piling  and  repairs,  ^71,  116;  '72, 
128.— 1872.  F.  M.  Knapp,  materials  and  labor,  '73,  211;  '76,  ii,  395.-1874.  F. 
M.  Knapp,  materials  and  labor,  '75,  i,  215;  '76,  ii,  395. — 1875.  Albert  Conro, 
dredging  par  cubic  yard,  20  cents,  '75,  i*  215.  Knapp  dt  Gillen,  materials  and 
labor,  '75,  i,  216.-1878.  With  Chicago  dredging  ana  Dock  Company,  for  pier 
Qxtension  '79  1530. 

Abstracts  of  bids,  '66^  iv,  120;  '75, 1,  215,  216;  '79,  1531. 

Abstracts  of  contracts,  '66,  Iv,  120;  '67,  58,  85;  '68^  109. 

Eni^necrs. 

CmSF  OF  Ekoikebiis. 
Reporto,  '66,  i,  5,  iii,  11;  '67,  22;  '68,  31;  '69,  27;  '70,36;  '71,  34:  '72,  33;  '73, 
34;  '74,  i.  40;  '75,  i,  44;  '76,  i,  97;  '77,  102;  '78,  117:  '79,  isis.    Report  of 
Col.  J.  J.  Abort,  Corps,  of  Topographical  Engineers,  1854,  '76,  ii,  394. 
BoAKo  OF  Engineers. 
Report  of  a  Board  of  Engineers  in  1854,  referred  to.    Difference  of  opinion  be- 
tween board  and  Migor  Graham  as  to  the  dredging  within  river  '76,  ii,  394. 
Engineers  in  Charge. 
Mi^.  J.  D.  Graham,  1855-^57.    Report,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Bess., 

page  61. 
Miy.  J.  B.  Wheeler.  1866-^.    Reports,  '66,  iv,  118;  '67,  83;  '68, 108. 
Moj.  D.  C.  Honston,  1870-'—.    Report*,  '70,  95;  '71,  116;  '72,  127;  '73,  211;  '74, 
i,  153;  '75,  i,  214;  '76,  ii,  393;  '77,  873;  '78, 1168;  '79,  1529. 

Capt.  D.  P.  Heap,  1866-'69.    Reports,  '67,  83 ;  '68, 108. 

Mr.  William  H.  Bearding,  '72, 127 ;  '73, 211 ;  '74,  i,  153;  '77, 874 ;  '78»  1168;  '79, 
1530. 
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KEKTOSHA  (8ontll»«rt}  HABBOB,  W^IS.— Ckmtinned. 

EBtlmates>    (See  also  Plans  wad  Projecte.) 

By  BosrdofEngineeiB,  1354,  estimate  of  already-approved  pUoa -will  coTtrexpeDdi- 
tnreg  auder  Major  Graham^B  plans,  '76,  ii,  394. 

By  Major  Graham,  1R57,  additional  for  completion,  858,047.24,  8.  Ex.  Doc.  Ko.  43, 
35th  Cottg.,  iBt  Scss.,  paaee  61, 175, 175,401.41,  '66,  I,  6. 

By  Major  Wbeeler,  1866,  drei&iag  in  churnel  and  extension  of  piers,  $55,150.4%,  '66, 
Iv,  118,119. 

By  Capt.  D.  P.  Heap,  1867,  pier  extensioii,  $47,905.74,  '67,  84. 

By  Major  Wheeler,  1S67,  repairs  and  dredging,  $6u,000,  '67,  22, 93 ;  •68,  31 ;  '69, 27. 

By  Capt.  D.  P.  Heap,  186H,  repairs  and  pier  extension,  $70,000,  '68,  109. 

By  M^.  D.  C.  Houston,  1870,  repairs  to  superstroctare  and  dredging,  $45,000 ;  addi' 
tiooal  for  eitendins  each  pier  234  feet,  $95,000,  '70,  96. 

1872.  Fordredging  In  1973-74,  $15,000, '72,  138;  '73,212. 

llJ74.  Pier  extension,  repails,  and  dredging,  $30,000  '74,  i,  155. 

1S77.  Forcompletionof  existing  project, $tiO,000;  this  amoontpro^idesforprobable 
pier  extension  for  20  years,  but  does  not  include  any  repairs  which  may  be 
uBcessaiy  in  the  mean  time,  '77,  874.  The  original  estimate  probably  ia  the  ap- 
propnation  of  1866  inoreaeod  by  tbe  estimate  of  1868,  viz,  $145,461.41,  '74,  i,  1!». 
For  completion  of  existing  project,  $67,000,  '79,  156.  For  maintenance  of  har- 
bor an  annual  snm  of  $8,000,  '79,  1530. 
FlnanclHl  fitaiements. 

•66,iv.ll8;  '67.23:  '68,31:  '69,28;  '70.36,96;  '71,35;  '72,33,128;  •73,34.212; 
'74.1,40,155}  '7S,1,4.'->.215;  '76,  i,98,ii,393;  '77,  102,874:  '78;  117,1168;  '791 
156, 1531. 
OpentUoBSt 


NortaplOT. 

South  pier. 

V 

KsDitrki. 

Tmt. 

i 

1 

».,.„„-. 

L-ft. 

L.A 

i-A 

J^A 

avi: 

Probable  dredjtbiK  hi  front  of  idera 

■nd  ri'paLn  of  old  verk. 
18ST.  Konh  pier  «70  ftat  long,  Bath 

•70,U,i<>i. 

•68^il,10B,   TS,tl, 
•fO,ri,7H:  >78,U.»»t 
■7^»8lT8,il.»(, 

•jajM,U»i    -M,!!, 
'73^,  m:    -78,11. 
T4,  J,  W.  IBS. 

•7s,i,«,ai4. 

S5Z 

asz 

40,090 

in 

DlapUced  Drib  joliMd  to  main  pier 

cM&S^SioSrtS.p«. 

north  pier  repUoed. 

186»-'TO 

SS2 

m 

m 

K 

m 

cKittsar' 

iw 

»,MB 

too 

totiri  length  of  sonth  pier,  1,100  fcet 

History  of  operations  Co  1875,  '76,  ii,393;  to  1879,  '79,  1529. 
1867.  Crib  lost  afber  havins  been  paid  for,  '74,  i,  155. 

1871.  One  crib  broken  and  lost,  '74,  i,  155;  '7S,  1,  214.  These  aeoldenta  aMiuned 
to  be  dae  to  the  manner  in  wbioh  the  cribs  were  bolted,  ^76,  ii,  395. 

1872.  Ijength  of  channel  between  piers,  1,200  linear  feet ;  width,  160  feet ;  aveiafcs 
depth,  94  feet  below  mean  lake  level, '72,  128.  Ab«truts  of  materiale  naed  and 
work  done,  '67,  85,86;  '68,  109;  '72,  128. 

PhyKlCBl  CliaracteiisUca. 
Geoeral,  of  Pike  Creek,  '76^  ii,  393.    Uttle  or  no  oaireiit  or  ■coDring  forae  in  river, 
'72,  ISa ;  '76,  Ii,  393.    Character  of  lake  bed  unfavorable  to  tbe  proper  settle- 
ment ofcribe, '73,211.    AdTonceofalioreUne, '76^11,  394;  '77,874. 
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KENOSHA  (Soutliport)  HABBOB,  ¥FI8.— Continaed. 


Pla 

By  Captain  Heap,  1887,  on  completion  of  the  project  of  1866,  to  farther  extend  the 
pieiB  2U  Unear  feet  each,  '67,  83 ;  '68,  109. 
Private  and  Corporate  Worlc* 

In  1852, '76^  ii,  394.    Dredging  in  channel  in  187^-74,  '74,  i,  154.    Docking,  '77, 
875.    146  feet  of  sonth  pier  huilt  hy  citizens,  '79,  1530. 
Projects*    (8ee  alao  Estimates.) 

By  Board  of  Engineers,  '76,  ii,  ^4. 

By  MiMor  Graham,  1857,  extension  of  piers  and  sand  harrier,  with  dredging  in  chan- 
nel and  basins  to  give  required  capacity  for  a  harbor  of  refage,  8.  Ex.  Doc. 
No.  42,  35th  Cong.,  Ist  Sess.,  page  175. 

By  Miuor  Wheeler,  1866,  pier  extension  and  dredging  to  12  feet,  '66,  iv,  118 ;  '67, 83. 

1870.  Dredging  in  channel,  '72,  128. 

1873.  Pier  extension  and  dredging  to  16  feet,  '73,  34,  212. 
iecretarr  of  War. 

1854-'55.  Plan  of  Board  of  Engineers  conditionally  approved,  '76,  ii,  394. 
SHnrevfl 

1%5.  By*Major  Graham.    See  Map,  '66,  i.  No  6. 

1857.  Directed  by  Major  Graham,  S.  Ex.  Doc.  No.  42,  35th  Cong.,  1st  Sess.,  page  61. 

1867.  Directed  by  M^.  J.  B.  Wheeler.  '78,  1529. 

1877.  Directed  by  Mi^or  Houston  and  made  by  Assistant  Hoarding,  '77, 874.  Sound- 
ings taken,  1878.  '78, 1168. 

Maps. 
•66ii,No.  6;  '78,1168. 


KENT  ISIiANB  NABBOWS,  MB.— (See  Chester  River.) 


EClfTUCKT  BITEB  AND  ITS  TBIBUTABIES,  KT.—Improye- 

MENT  OP  (INCLUDINQ  NORTH  FORE,  BoONE  FORK,  MIDDLE  FORK,  TROUBLESOME 

Creek,  Ain>  South  Fork). 

Appropriations. 

1879 $100,000, '79,  146. 

Coaunerce. 

Justification  of  improvement,  '79, 1400, 1401, 1403, 1405, 1406.    Mineral  and  timber 
resources  tributary  to  river,  '79,  1401-1405. 


Chief  of  Engineers. 

Reports,  '78, 109 ;  '79,  146, 147. 
Engineer  in  Charge. 

Maj.  W.  E.  Memll.    Report,  '79,  1398. 

R.  H.  Fitzhugh.    Report,  '79,  1399,  1407. 


T«sr. 

By- 

For— 

Amoont. 

References. 

U7» 
1179 

M^JorMmrin... 
....do 

Bepftin  of  old  and  constrnotion  of  new  looks 

and  dams. 
Slack- water  system  on  North  Fork 

$1,074,402 

1,888,000 

10,000 

788,000 

968,000 

'79, 1399, 1401, 141U 
'79. 1399. 1401. 1411. 

1879 

do 

Improvement  of  channel  North  Fork 

Slack-water  system  on  Middle  Fork 

'79, 1399, 1401, 1411. 
'79, 1399. 1401, 1411. 

1879 

do 

1879 

....do -. 

Slack-water  system  on  Sonth  Fork 

'79, 1399, 1401. 1411. 

Tables  of  estimates,  by  R.  H.  Fitzhugh,  '79,  1411-1421. 
Physical  Characteristics. 

Description,  '79,  1398-1408.    Mineral,  timber,  and  stone  resources  tributary  to  river, 
'79,  1401-1403.    Tables  of  distances  and  elevations,  '79,  1411-1421. 
Plans. 
1879.  By  Mi^or  Merrill,  (1)  for  slack- water  navigation  on  Kentucky  River  from 
month  to  Three  Forks,  a  distance  of  258  miles,  by  repairs  of  old  locks  and  dams 
and  construction  of  12  new  locks  and  dams ;  estimated  cost,  $1,074,402.    (2)  For 
slack- water  navigation  on  North  Fork,  12|  miles,  14  locks  and  dams,  with  an 
18  E  N 
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KENTUCKY  RITER  AND  ITS  TRIBUTARIES,  KT.— ContmiDied. 

Plans — Continaed. 

average  lift  of  14.5  feet  per  lock ;  estimated  cost,  |1,386,000 ;  and  for  removil  of 
old  mill  dams  and  other  obstractions  to  a  point  44  miles  above  Leatherwood 
Creek :  estimated  cost,  $10,000.  (3)  For  slack- water  navigation  np  Middle  Fork 
for  a  distance  of  6d  miles,  13  locks  and  dams,  with  an  average  lift  of  13  feet ; 
estimated  cost,  (786,000.  (4)  For  slack-water  navigation  a  distance  of  69  miles 
np  Sontb  Fork,  14  locks  and  dams,  with  an  average  lift  of  15  feet ;  ec»timated 
cost,  td68.000.  '79,  1399. 
By  R.  H.  Fitzimgn,  for  repairs  and  constractlon  of  locks  and  dams  on  the  Kentack j 
and  tributanes,  '79,  1400, 1406, 1421. 

Private  and  Corporate  Work. 
The  State  of  Kentucky  improved  the  lower  95  miles  of  river  by  means  of  5  lo^s 
and  dams,  now  in  a  dilapidated  condition,  '79, 146, 1396. 

Sarveys. 

1878-^79.  Bv  R.  H.  Fitzhngh,  surveys  of  the  North  Fork,  Boone  Fork,  Tronblesome 
Creek,  ^ddle  and  South  Forks,  and  the  main  stream,  '78,  109;  '79, 147, 1393^ 
1399, 1407. 


KEWAUIfEE  HARBOR,  WIS.— Ezaminatiok  of. 

Engineers. 

Chief  of  Enoinebrs. 
Report,  '73,  36. 
Plans. 
For  pile  and  crih  piers  to  18  feet  water,  with  revetment  of  ''cat"  and  dredging 
100,000  cnhic  yards,  at  estimated  cost  of  |200,000,  not  Justified  by  the  leqaire- 
ments  of  commerce,  '73,  258. 
Snnreys. 
Previous  survey  by  United  States  Lake  Survey  in  1866,  '73,  259. 
Survey  ordered  by  act  of  March  3,  1873.    Made  under  direction  of  M%j.  D.  C.  Hous- 
ton (report,  '73,  258),  by  John  Pierpont,  assistant  engineeK;    Seport,  '73b  268. 


KETPORT  HARBOR,  If.  J.-Sdbvbt  or. 

Commerce. 

Statistics,  '73,  942. 
Ennrineers. 

Chief  of  Engixbebs. 

Reports,  '72,  80;  '73,  86. 
Engineer  in  Charge. 

Lieut.  Col.  John  Kewton,  in  1872.    Report,  '73,  941. 
Assistants. 
J.  H.  Striedinger,  '73,  942. 
A.  ZoUer,  '73,  942. 
A.  Doerflinger,  '73,  942. 
Estimates.    (See  Plans.) 
Pbysical  Cliaracteristics. 
The  bed  of  the  harbor  clay  and  fine  sand.    Maximum  velocity  of  tidal  onmoMOJSO 
knots  per  hour.    Exposed  to  the  waves  during  northerly  gales,  '73»  941,942. 
Plans. 
By  Lieut.  Col .  Newton,  in  1873,  for  dredginga  channel  200  feet  wide  by  4,700  feet  kM 
by  8  feet  deep,  mean  low- water,  ^,(W0  cubic  yards ;  estimated  cost,  130,4752 
'73,  942. 
Surveys. 
1872-73.  Under  direction  of  Lieut.  Col.  Newton,  by  J.  H.  Striedinger,  A.  ZoUer,  »d 
A.  Doerflinger.    Report,  '73,  941. 


KET  IBITEST  TO  OVTLF  OF  ]inSXI€0.-^UBTiET  OF  CHAimzL. 

Commerce. 

Benefit  to  commerce  of  improvement,  '68,  518. 
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KBT  ITEST  TO  OUIiF  OF  MEXICO-Oontitiaed. 


Chief  of  ENOiNXBas. 

Report, '68,  56. 
Engineer  in  Chasoe. 

Col.  J.  H.  Simpaon.    Beport,  '68,  517,  520. 
Assistant. 

First  Lient.  W.  B.  IdveimoTe.    Beport,  *68,  520. 


By  Col.  J.  H.  Simpson,  for  Gonstmction  of  a  dredge  and  operating  same  fonr  years, 
$165,941,  *68, 56, 5^.  For  two  dredges  and  operating  same  fonr  years,  $317,272, 
'68,56,520. 

Physical  Cliaracteiistics. 

Description  o^  '68,  518,  521. 


By  Ool.  J.  H.  Simpson,  for  channel  300  li»et  wide,  18  feet  deep,  and  9,000  feet  long, 
•68;  66,519. 
9mrveT9m 


By 


1^1.  By  John  Bodgen,  '68,  621. 


TJLC  liA  BEIiIii:  HARBOB,  MICH.— Imfsovbmbnt  of. 

GoHUMerce. 

Benefits  of  improvement,  '66,  iv,  90. 


Chibf  of  Enoineebs. 

Beport,  '66,  iU,  9,  34,iy,86. 
Enginees  in  Charoe. 

H%i.  W.  F.  Baynolds,  1866-^67.    Beports,  '66»  iv,  85, 86, 90$  '67,  866. 


1856.  By  MaA.  W.  F.  Baynolds,  for  permanent  completion,  |92,000,  '66,  iii,  9,  iv,  85. 
1867.  By  M^.  W.  F.  Baynolds,  for  increasing  depth  of  channel  and  extension  of 
piers  to  18  feet,  $2502000,  '67,  256. 
JBxpen^Ufiires*    (See  Financial  Statements.) 

To  Angost,  1866,  by  private  parties  in  improvement,  |68,100,  '66^  iv,  85. 
Financial  Statements* 

'66^  iu,  9, 35,  iv,  85. 
LegMatlon. 
By  act  of  Oongrees  Jnly  3, 1866, 100,000  acxes  of  land  granted  to  the  State  of  Mich- 
igan to  aid  in  constmction  of  canal,  dimensions  to  be  at  least  100  feet  wide  at 
top  and  75  feet  wide  at  bottom,  and  carrying  at  least  12  feet  of  water,  '66^  i  v,  86. 
Physleal  Characteristics. 
General  characteristics  of  locality,  '66,  iii.  9,  iv.  85, 86.    Light  and  unstable  nature 
of  the  sand  to  be  excavated,  '66^  iii,  9,  iv,  85, 86. 
Klans. 
By  1^.  W.  F.  Baynolds,  1866,  for  sheet-piling  and  dredging  in  canal  out,  '66,  iii,  9, 
iv,  86. 
Frirate  and  Corporate  liTork. 
By  the  Lac  La  Belle  uarbor  Improvement  Company,  a  canal  111  feet  wide,  and  with 
a  minimum  depth  of  8^  feet,  excavated,  connecting  the  waters  of  Lake  Superior 
and  Lao  La  Belle,  and  2  piers,  covering  the  Lake  ^perior  entrance  of  the  canal, 
built,  the  one  on  the  north  side  227  feet  long,  on  south  side  440  feet  long,  '66,  ii, 
9,  iv,  85.    Project  and  estimate  of  the  company's  engineer  for  completion  of  the 
work,  dredging  to  12  feet  in  cut  and  extension  of  the  north  pier  373  feet,  of  the 
south  pier  196  feet,  '66^  iv,  85.    Estimate,  additional,  for  completion,  |22,400, 
'66,  iv,  85. 

Surveys. 

1866.  Examination  by  M%for  Baynolds,  '66,  iv,  85,  86. 


I«A  €BOS9E  flUUBBOB  (Mississippi  Biver),  UTIS.— Improvement  of. 

(See  Mississippi  Biver  between  Falls  of  St.  Anthony  and  Cairo.) 
^RPvoprlations. 

fife,  112,600.  '78,  98,  718;  '79, 1128. 
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liA  CROSSE  HARBOR  (Mississippi  River),  WIS.— Contmued. 

Contracts. 

1878.  McDonald  Brothers,  constraction  of  dams  closing  Bates^s  Ghate,  '79,  11*27. 
Engineers. 
Chisf  of  Exoineebs. 

Reports,  '78,  98;  '79,  130. 
Board  of  Engineers. 
1877.  To  examine  and  report  on  condition  of  channel,  canse  of  changes,  and  to 
recommend  such  -works  as  may  be  necessary  to  restore  the  present  channel; 
board  consider  that  the  present  condition  of  the  channel  is  better  than  in  times 
past,  that  the  changes  are  due  to  closing  channel  east  of  Minnesota  Island: 
recommend  the  closing  of  the  chutes  on  both  sides  of  Bates's  Island  and  the  pro^ 
tection  of  head  of  Grand  Island^  *78,  98,719,721. 
(Colonel  Macomb  and  Minors  Weitzel  and  Merrill.) 
Engineer  in  Charge. 
MaJ.  F.  U.  Farquhar.    Reports,  '78,  718;  '79, 1127. 
Financial  Statements. 

'7^98,718;  '79.130,1128. 
Operations. 
1878-'79.  Completion,  by  contract,  for  dams  dosing  Bates's  Island  Chutes  and  pro- 
tection at  head,  '79,  130, 1127. 
Piiysical  Ciiaracteristics.  / 

Formation  of  ban,  '78,  720. 
Projects. 
Board  of  Engineers,  1877,  for  improving  channel  in  fbont  of  city  by  closing  chnte  on 
both  sides  of  Bates's  Island  and  protecting  head  of  Grand  Island,  '78»  96, 721. 


IiAKE  BATOU  PIERRE,  I<A.^See  Red  River.) 


IiAKE  CAlVNASABriER,  JLA.— (See  Red  River.) 


IiAKE  MICHIOAN  AWD  WABASH  RITE  R.— Survey  for  a  cakal 

BETWEEN. 

Appropriations. 

1875,  survey,  $2,000.    Act  of  March  3. 
Commerce. 
Jnstification  of  proposed  improvement, '  76,  ii,  461, 462.    Importance  of  a  commercial 

canal  compared  with  the  importance  of  a  drainage  canal,  '76^  U,  4G3. 
Statistics,  '76^  ii,461. 
Eni^neers. 
Chief  of  Engineers. 

Report,  '76,1,99. 
Engineers  in  Charge. 
Capt.  Howard  Stansbory,  1831,  '76,  ii,  455. 
Maj.  G.  L.  Gillespie,  1875.    Report,  '76, 11,  454. 
Assistant. 
George  Crocker,  1875,  '76,  ii,  455.    Report  (extract),  '76,  ii,  461. 
Estimates.    (See  Plans. ) 
Piiysical  Ciiaracteristics. 

General  description  of  Wabash  and  Kankakee  Rivers,  '76,  ii,  454, 458, 461. 
Plans. 
By  Capt.  Howard  Stansbury,  1831^  for  the  constmctionof  a  canal  with  37  locks,  157 

Lll< 


'7^  ii,  455, 456. 

By  Major  Gillespie :  (1)  for  the  constraction  of  a  canal,  via  Trail  Cx^ek  roat«,  118 
miles  and  213  yards  long,  with  44  lock9,  having  a  snmmit  level  of  5  miles  in 
length  and  170  feet  above  Lake  Michigan,  ana  fed  by  the  lakes  north  of  La 
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I,AKE  SEICHIGAN  AND  ITABASH  RITEB— Contlnaed. 

W — Continued. 

Porto,  Indy  at  an  ertdmated  coat  of  |3,44C;479.08,  '76,  U,  457, 458, 459 ;  (2)  for  a, 
unal  -via  CoffiM  Creek  lonte,  with  a,  snminit  level,  by  t,  30-foot  cnttinK-  ^^^  f^t 
above  Lake  Michigan,  requiring  17  locks,  inipracticaliilitj  tdiuna,  '76,  ii,  459; 
(3)  for  a  canal,  via  Wolf  Lake  route,  from  Oraiid  Calnmet  Biver,  but  having  an 
inferior  water  snpply,  '76,  il.  4flO:  (4)  for  a  canal  via  St.  Joseph  and  Kanka- 
kee Tonte,  canal  148  miles  and  1,062  yards  in  lenrtb  and  requinng  32  locks,  at 
an  estimated  coat  of  $3,945,791.00  '76,  ii,  460,461.  Soperiority  of  St.  Joseph 
and  Kankakee  route,  '76,  ii,  460,461. 

rate  amA  Corvorate  Work. 

O-Tl.  Kankakee  Valley  Draining  Company  organized  and  considerable  draining 
done, '76,  11,460,463. 

reys. 

1.  By  Cspt  Howard  Stansbnry,  '76,  Ii,  455. 

9.  An  examination  nnder  direction  of  U^or  Gillespie.     Beport,  '7G,  ii,  454. 


\ 


LAKE  PONTCHARTBAIN,  I.A.-- 

1^000.    ActofAugiutaO. 


[BF  or  BNOimKBS. 
Isport,  '66, 1,  7. 


LiAKE  WINIVIPISEOOEEi  N.  H.— Exaumatioh  aw. 


or  or  ENOINEKBfl. 

leportw,  -75,  i,  121 ;  '79,  52. 

QINEEB  IN  CHAROR. 

dent.  Col-  0.  Thorn,  '73,  i,  ISO.    Beport,  '75,  ii,  431. 

^wleS.    (See  Plans.) 

Meal  CkaracterUtlcs. 

icription  o^  '73,  ii,  431. 

LienteDant-Colouel  Thom,  1875.  for  bDoyiuK  ehannd;  estimated  cost,  $500,  '73, 

ii,  431,438. 
rers. 
5.  ExMuInatlon  for  plaeinK  buoys,  tuder  dlmction  of  Ideatenant-Colonel  Thom, 

'T5.1,I21,iL431. 
9.  Of  oatlet  of  Lake  Winnepeaankee  (Winnipiseogee),  ordered,  '79,  52. 


LAMPBET  BITER,  N.  H.-Sortbt  07. 


OF  av  ENQOtBXBB. 
iaport,  '75,  i,  121. 

ODnCKB  IN  CHAJtOB. 

CoL  George  Thom.    Report,  '75,  i 


i.  Haagensen.     Beport,  '73,  ii,  425. 
IrbMS.    (Bee  Plans.) 
r*tcal  CharacterlatlcB. 

•cription,  '75,  11,  ^4, 425. 

.■■. 

Lientenant'Colonel  Thom,  1S76,  (1)  for  clianmd  180  feet  by  12  feet  below  Lower 
Narrows  and  11  feet  deep  alxive  that  point;  estimated  cost,  124,000, '79,  ii,  424- 
426;  (2>forontthrougbDeckatShackford'B  Point;  estimated  cost,  130,000;' not 
TBCommended,  '75,  11,  424-436. 

Te«. 

Ji.  By  B.  Haagensen,  below  New  Uaiket,  N.  H.,  '73,  i,  121,  ii,  424, 436. 
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li'ANOVIIiliE  BITBR,  ABK«— iMPBOYBKBifT  o». 

Appropiiatlong. 

1078 $10, 000, 'TS.  115. 

1879 5,000, '79, 115. 

Goninierce. 

Ju8tiB<;ation  of  itnpioTement,  H.  Doc.  57,  45th  Conff.,  3d  Bern.,  '79,  969. 

STATisncs,  H.  Doe.  57,  45th  Cong.,  3d  Sees.,  '79, 9&. 
Engineers* 

Cbief  of  Enoihsbrs. 
Report,  '79,  115. 

Engineer  in  Charge. 
Mi^.  W.  H.  H.  BeDvanrd,  1878-^—.    Bepoit,  H.  Doc.  57.  45th  Cong.,  3d  Sees., 
'79, 9fl». 
Csttmates.    (See  Ftojeots.) 
Financial  Statements. 

'79,  115,  969. 
Operations. 

Appiopriation  of  1878  applied  to  the  pnrchaae  of  a  snag-boat  to  be  osed  npon  L'An- 
gaille,  White,  and  St.  Francis  Riv^en,  H.  Doc. ^7,  45th  Cong.,  3d  Sess.,  '79, 969. 
Physical  Characteristics. 

Snags,  logs,  etc.^  obatmoting  savigation,  H.  Doo.  57,  45th  Cong.,  3d  Bess.,  '79,  969. 
Project. 


By  Mi^.  W.  H.  H.  Benyaoid,  for  the  removal  of  snags,  lops,  and  other  obstmotunifi 
from  the  river  by  means  of  the  operations  of  the  snag-ooat  John  R.  Meigs,  at  an 
estimated  cost  of  |10,000,  H.  Doc.  57,  45th  Cong.,  3d  Sees.,  '79,  969. 


Survey 

1878.  An  examination  of  the  nver  under  the  direction  of  Mi^.  W.  H.  H.  Benysaid. 
Report,  H.  Doc.  57,  45th  Cong.,  3d  Sess. 


liA  PliAISANCE  BATf  MIGII.^Consteuctxok  of  fiul 

Appropriations. 

18-26 1200  00.  ActofMay20. 

1827 3,977  81.  Aet <tf  March 2. 

1829 2,318  00.  ActofMarch3. 

1832 8,000  00.  Actof Julys. 

1834 4,895  00.  ActofJune28. 

1836 323  15.  ActofJnly2. 

Total $19,713  96. 

Total  by  H.  Doc.  120,  44th  Cong.,  1st  Sees.,  |19.603.07. 

Conditioin  in  1806y  diiamdated ;  of  comparatiTely  little  qm  sinoe  the  nulroad  teoii- 

nus  was  abandoned,  '66^  i,  30. 
Maps. 
Showing  location  ot,  '66^  i. 


IiEIiANB  HARBOR,  MICH.— Examination  or. 

Commerce. 

Present  requirements  local,  '70,  149.    Ample  natural  harbors  of  lefhge  in  the  vi- 
cinity, '70,  44, 149. 
Engineers. 
Chief  of  Enoineebs. 

Report,  '70,  44. 
Engineer  in  Charge. 
Capt.  F.  U.  Farquhar,  1870.    Report,  '70,  148. 
Estimates. 

By  Capt.  F.  U.  Farquhar,  for  breakwater,  |237,940.80,  *70^  149. 
Physical  Characteristics. 

General,  of  Leland  Harbor  and  Carp  River,  '70,  44, 149. 
Private  and  Corporate  IVorfe:. 

Bridge  pier  built  at  which  vessels  may  lie  during  calm  weather,  '70^  149. 
Plans. 
By  Capt.  F.  U.  Farquhar.  for  a  breakwater  1,200  feet  long,  34  feet  wide^  and  1,900 
feet  firom  shore,  '70, 149. 


RIVEBS   AND  HAKBOBS.  279 

LEOMABDTOlVlf  HABBOB  (Breton  Bay),  MD.— Improvxbcbkt  of. 

1878 $5,000,  '78»  72,  573. 

1879 4,000, '79,  83,  601. 

C^nateree. 

Reqmrements  of,  discnsaedy  '75,  ii,  109;  '78^  513. 
Statistics,  *79,  601. 
€«Btracis. 
1878.  By  G.  H.  Ferris,  dredgmg,  at  12i  eents  per  cubic  yard,  '79,  600. 
▲iMtncta  of  bids,  '79,  600. 
Easineers. 
Chief  of  ExannEEBS. 

Reports,  '75,  i,  90;  '78^  72;  '79,  83, 
Skgihsebs  in  Chabob. 

ICaj.  William  P.  Cralghill,  1874.    Report,  '75,  ii,  108. 

STt.  Abert,  U.  a  C.  E.,  1878-^—.    Eeporto,  '78,  612  r^79,  600. 

ASSISTAIIT. 

Hemy  Bacon.    Beport,  '75,  ii,  109. 
BidMates. 
^  Hemy  Bacon,  cononmd  in  by  ICi^or  CraiehilL  for  channel  150  feet  bv  9  feet,  in 
round  nnmbeiB,  |30,000 ;  for  a  cnannel  150  leet  by  8  feet,  in  round  numbers, 
$19,000 ;  for  a  channel  100  feet  by  9  feet,  in  round  numbers,  (21,000 ;  for  a  chan- 
nel 100  feet  by  8  feet,  in  round  numbers,  |13,000,  '75,  ii,  106, 109.    The  first  of 
the  above  was  adopted  by  Bfr.  Abert  for  the  project,  '78,  513. 
By  8.  T.  Abert,  1879,  to  complete  existing  project,  1^1,000,  *79,  601. 
Ftauuieial  StaiemeMtfl* 

'78,72,513;  '79,83,601. 
OperaCioiis. 

1878-^.  A  channel  dredged  60  feet  by  9  feet  through  the  shallowest  water  and  a 
basm  for  turning  steamers  at  the  whar^  '79, 83, 600. 
Physical  Cliaracteiistlcs. 

Gtnml  description  o^  '75,  ii,  109 ;  '78^  613. 
Plans.    . 
By  Henr^  Bacon,  for  dredging  a  channel  8  feet  or  9  feet  in  depth  and  100  feet  or  150 
ieet  m  width  and  a  basin  for  turning  steamers,  '75,  ii,  108, 110. 
Prsjects. 
By  8.  T.  Abert,  for  dredging  a  channel  150  feet  by  9  feet  and  a  basin  for  turning 
steamers  at  tho  wharV75.  513;  '79,  600. 
Swveys, 
1074.  By  Henry  Bacon,  under  direction  of  Mi^or  Craighill.    Report,  '75,  ii,  106, 109. 


XJBWBSf  BEI<*^COM8TRUCTXON  OF  FUR  KEAB. 


AMrv^latioi 

IWO 1225, 000, '70,  72 ;  '71,78,665,666. 

1874 10,000,  '74,  i, 90, ii,  130, 131. 

1876 40,000,  '75.  i,96,ii,173. 

1«8 30,000, '76,  i, 58. 267;  '77,63,267. 

1878 20,000,  '78»  69,4:14. 

1879 10,500, '79.  74,450. 

Total  to  1879 $335.500, '79,  446. 

CMBBMFCe. 

Will  probably  be  beneAted  by  this  work,  '71,  669, 679. 
WATwncs,  '79,  450. 

1872.  Psalding,  Eemble  A  Co.,  iron-work.  '73,  862.— 1873.  ICaephemon,  Willard  A 
Co..  iron-work,  '73,  862. — 1875.  Macpnerson,  Willard  &  Co.,  iron-work,  '75.  ii, 
177.-1877.  Paulding,  Kemble  dt  Co.,  iron-work,  '77, 257.— 1878.  Patterson  Iron 
Company,  iron,  '79,  452. 
Abstnicts of  contraets,  '78»  862 ;  '75^  ii,  177;  '77.  257. 
_,^*taMJte  of  bids,  '71,  666,  667 ;  '73.  826 ;  '75,  ii,  177 ;  '77,  257 ;  '79,  451,  452. 
ustneeFs. 

(^Hnr  OF  EROIHBBB8. 

Beports,  •70.  72;  '71,  77,  677,  678;  '72,  75,  761;  '73^  79;  '74,  i,  90;  '75.  i,  95; 
'76^i,58;  '77,  62;  '78*  69;  '79,  73. 


280  INDEX  OF 

liEWESf  I>EI<«  — Contintied. 

Eni^ineers.— Continued. 
Board  of  Engineers. 
Convened  at  Philadelphia  April  10, 1871,  to  consider  Lieatenant-Colonel  Kiaitft 
plan  for  pier.     Approvea  plan  for  iron  pier.      Beoonvened  July  5 ;  recom* 
mended  approximate  location.    Report,  '71,  681-666. 
(Lieutenant-Colonels  Woo<hiiff,  Newton,  and  Kurtz.) 
Engineers  in  Charge. 
Lieut.  Col.  C.  8.  Stewart,  1870,  '70,  70, 72. 
Lieut.  CoL  J.  D.  Kurtz,  1870-^77,  '70.  70 ;  •71,  77.    Reports,  '71,  662, 665,  G67-67aj 

•72,  758;  '73,  859;  '74,  ii,  130;  '75,  ii,  173;  '76,  i,  267;  '77,  255. 
Col.  J.  N.  Macomb,  1877-^—.    Reports,  '78^  431;  '79,  445. 

Capt. M.R. Brown,  '71,  77.    Reports,  '72,  760 ;  '73, 860;  '74, u,  131 ;  '75,  ii,  173; 
'76,  i,  267. 
Estimates. 
By  Lieutenant-Colonel  Kurtz,  for  pier,  with  wooden  superstructure,  $278,423.78; 
with  iron  superstructure.  $328,227.38,  '71,  675,676.    Increased  to  $387,419.6:; 
reasons  for  increase  by  $24,000, '  74,  ii,  133, 134.    Reasons  for  reducing  $36,419.67, 
'75,  ii,  173 ;  '76,  i,  267.    For  completion  of  work,  $50,600,  '71,  i,  53,  257, 
By  Colonel  Macomb,  in  1879,  for  completion  of  existing  project,  $24,500,  '79,  450. 
Financial  Statements. 
•71,  77,  666;  '72,  75,  760;  '73,  80,  860;  '74,  i,  90;  '75,  l,96,ii,173;  '76,  i,  58,  267; 
•77,  53,  257 ;  '78,  59,  434 ;  '79,  74,  450. 
JLefflslation. 
The  State  of  Delaware  gave  site  for  shore  end  of  pier  to  the  United.  States,  '72; 
75,  759. 
Operations. 
History  of  plans  and  operations,  '71,  667, 668, 672, 673.    History  of  the  work,  '79, 

445. 
1871-72.  Completion  of  231  linear  feet  of  pier,  '72,  75,  759. 
1872-73.  Construction  of  924  feet  of  pier  and  1,050  feet  of  superstruotore,  '73,  79, 

860. 
1873-74.  Extension  of  superstructure  105  feet ;  total  length  of  pier  1,281  feet,  '74, 

i,  90,  ii,  130. 
X874-75.  Extension  of  superstructure  147  feet ;  repairs,  '75,  i,  96,  175. 
1875-76.  Extension  of  pier  126  feet ;  total  length,  1,533  feet,  '76,  i,  58,  267. 
1876-77.  Extension  of  superstructure  42  feet;  total  length,  1,460  feet,  '76,  i,  255. 
1877-78.  Extension  of  pier  126  feet ;  total  length,  1,659  feet,  '78,  59,  4.33. 
1878-79.  Extension  of  superstructure  to  the  designed  length,  1,701  feet;  the  57 row 
of  piles  taken  up  for  the  purpose  of  lengthening  them,  '79,  73,  448. 
Physical  Characteristics. 

Description,  '72,  75,  758,  762-777;  '74,  ii,  131;  '75,  ii,  175. 
Plans. 

History  of  plans  and  operations  prior  to  the  present  work,  '71,  667,  668. 
Private  and  Corporate  Work. 
Wooden  pile  pier  l,€lO0  feet  long,  constructed  hy  the  Junction  and  Breakwater  Ball- 
road  Company,  at  a  cost  of  (37,000,  '71,  6&. 
Projects. 
By  Lieutenant-Colonel  Kurtz,  1871,  for  iron  landing  pier  with  wooden  super- 
structure 1,800  feet  long,  the  floor  13  feet  above  low-water  Une.     Bridge  to 
connect  pier  head  22  feet  wide  for  1,200  feet,  then  wideuins  in  100  feet  to  43 
feet,  the  width  of  the  pier  head,  which  is  500  feet  long.    Substmctare  of  iroo 
screw-piles  22  feet  to  45  feet  in  length  and  5^  to  8  inches  in  diameter ;  estimated 
cost,  ^8,423.78,  '71,  672,  678. 
Surveys. 
1871.  Under  direction  of  Lieutenant-Colonel  Kurtz,  '72,  75. 
Map8. 
Sketch  showing  soundings,  '72,  774.    Sketch  showing  the  method  of  diMDg 
screw-piles,  '79,  448. 


lilCKOrO  RITEB,  KT.— SuBVEY  of. 

Commerce. 

Justitication  of  proposed  improvement,  '72,  424,  425;  '79,  1422.  Utility  as  a  lutf^ 
bor  of  refuge  from  ice  questioned,  '72,  425.  Damage  sustained  from  ice-floes  of 
Licking  River  in  1856,  '72,  421,  424. 

Statistics,  '79, 1426. 
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lilCKINO  BITEjEK,  KT.-Oontma6cL 

CmKF  OV  £NOIin&EB6. 

Beports,  '71,  60;  »72,  57;  '78.  109;  '79, 147. 
Ehginsxbs  in  Chasqb. 
Sylvester  Welch,  chief  State  engineer,  1836-^37.    Beport,  '79,  1432. 
Mig.  W.  £.  Merrill,  1871-79.    Beports,  '71,  392 ;  '72,  4:^ ;  '79,  1422. 
Assistants. 
N.  B.  Baford,  aasiBtttnt  State  engineer,  1836-^.    Beport,  '79,  1434. 
C.  Schenk,  1878.    Beport,  '79,  1423. 
EsdBiates.    (See  Plans. ) 
Lesislatloii. 
Act  of  ceneral  assembly  of  Kentucky  incorporating  the  "  Liokins  Biver  Lumber 
and  Mining  Company,"  stating  privileges,  etc.,  '79,  1436.    Amendment,  '79, 
1437. 
Physical  Cliaracteiistlcs. 
General,  '72,  420,  421 ;  '79, 1422, 1424, 1426, 1435.    Bise  and  faU  of  river  and  tribu- 
taries, '79,  1425,  1426,  1430.    Coal  and  iron  mines;  quarries  in  vicinity,  '79, 
1427>1429,  1431. 

Plans. 

By  Major  Merrill,  for  a  harbor  of  reftige  firom  ice-floes,  at  Newport,  Ky.  (mouth  of 
Licking  Biver),  by  the  construction  of  a  lateral  basin,  having  an  area  of  £rom 
5.8  to  11.2  acres,  accordins  to  various  plans :  and  for  tne  excavation  of  a  chan- 
nel through  the  rockbar  ai  the  mouth  of  Licking  Biver,  to  a  depth  of  4  or  6  feet, 
and  with  either  a  straight  or  curved  channel,  at  a  total  estimated  cost  ranging 
in  amount  from  $518,513  to  $1,624,794,  '72,  423,  424,  425. 

By  Sylvester  Welch,  1837,  for  construction  of  locks  and  dams,  for  slack-water  navi- 
gation from  the  mouth  to  West  Liberty,  at  estimated  costs  ranging  from  (1,539,591 
to  $2,036,000, '79,  1433,  1434.  -^    ^ 

By  Mi^or  Merrill,  for  the  construction  of  locks  and  dams  to  improve  the  navigation 
of  Licking  Biver  from  its  mouth  to  the  confluence  with  Elk  Fork,  at  an  esti- 
mated cost  of  12,002,947.    For  slack-water  navigation  from  the  mouth  to  Slate 
Creek,  at  an  estimated  cost  of  $1,424,184,  '79,  1&3. 
State.  Private,  antl  Corporate  DToriL. 

1837-^42.  State  of  Kentucky  imdertook  the  construction  of  locks  and  dams  for  the 
improvement  of  the  river  at  a  useless  expenditure  of  $372,520.  The  work  was 
stopped  before  completion,  '72,  421 ;  '79,  1423, 1431. 

1837.  Cnannel  100  feet  wide  and  1,250  feet  long,  excavated  through  the  rockbar  at 
the  mouth  of  Licking  Biver,  at  a  cost  of  $5,383.47,  '79,  1431. 

1868.  Conmiission  appointed  by  State  of  Kentucky  to  ascertain  cost  of  removing  the 
mill-dams  and  otner  obstructions,  '79,  1432. 

1829.  By  Lieutenants  Tumbull  and  Grayson,  '72,  420;  '79,  1422, 1423. 

1837.  By  N.  B.  Buford,  under  direction  of  Sylvester  Welch,  chief  State  engineer. 

Beports,  '79,  1432, 1434. 
1871.  Under  direction  of  Major  Merrill,  a  survey  of  the  mouth  of  Licking  Biver  to 

ascertain  its  adaptability  for  an  ice  harbor.    Beport,  '72,  420. 
1878.  By  C.  Schenk,  of  the  nver  in  general    Beport,  '79, 1423. 


JUDVCOIiNTIIiliE  HABBOB,  ME*— Survxt  or. 

Coataieree. 

Benefit  of  improvement  to  conmierce,  '79,  277,  278. 
Eagineers. 
Chikf  of  Enoineebs. 

Beports, '78,46;  '79,52. 
Engineer  in  Chabgb. 

Lieutenant-Colonel  Thom,  '78,  46;  '79,  52.    Beport,  '79,  275. 
Assistant. 
A.  C.  Both,  '79,  275.    Beport,  '79,  276. 
estimates*    (See  Plans.) 
Phyglcal  Characteristics. 
Description  of,  '79, 275,  276,  277.    Table  of  tides,  '79,  276. 

Piaas. 

Of  Lieutenant-Colonel  Thom,  1879,  for  a  channel  1.900  feet  long.  50  to  80  feet  wide, 
and  3  feet  deep,  with  a  basin  at  its  upper  end  250  floet  by  110  feet ;  also  a  break- 
water to  protect  entrance;  estimated  cost,  $10,000,  '79,  275,  276,  277. 
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I^NCOIilVTlIXS  HARBOB,  JIE£.-<:knitiiiiied. 

Surveys. 

1876.  Ordered  and  in  progress,  '70;  46. 
1879.  Completed  by  A.  G.  Both,  '79,  58, 87K. 


LIHTK  HOBN  BATf  TA.— Snrrey  ordeied  by  act  of  liaioh  3,  IB79,  '79l  95. 


UISTON'S  TBIUB  POIWT  (Delaware  Biver)«— Subvbt  or. 

Engineers. 

Chief  of  Ekqineebs. 

Reports, '67,  43;  '68»  03. 
Engineer  in  Charge. 

Lieat.  Col.  C.  S.  Stewart.    Reports,  '67,  440;  '68,  703,  706. 

AB8ISTANT. 

R.  M.  Bache,  *68,  703,  706. 
Estiimates. 

By  Lieatenant-Colonel  Stewart,  for  Bareey,tl,000:  for  oonstmotian  of  ioe  harbor, 
$480,000,  '68»  708. 
Expenditures. 

For  survey,  (1,277.01,  '68;  707. 
Plans. 
By  Lieatenant-Colonel  Stewart,  for  ice  harbor,  consisting  of  21  large  and  8  smaU 
piers,  '68,  706-708. 
Survey. 
1867.  Under  direction  of  Lieatenant-Colonel  Stewart^  by  Assistant  R.  M.  Baebe, 
U.  S.  C.  S.    Reports,  '67,  440 ;  '68»  703,  706,  70a 


IjITTIjE  ECHiI  HABBOB,  N.  jr.— Impbovsmbmt  of. 

Approprialions. 

ItSs 15,000.    Aet  <^  Jnly  4,  1636. 

1838 10,000.    Act  of  July  7, 1838. 

1852 8,500.    Act  of  August  30,  1852. 

Total  to  1875,  $15,000,  by  H.  Doc  120,  44th  Cong.,  1st  fieia. 
Engineers. 

Chief  of  Engineers. 
Report,  '66^  i,  37. 

Engineer  in  Charge. 
Col.  J.  D.  Graham,  '66,  i,  37. 
Projects. 

For  repairing  the  public  works  at  Little  Egg  Harbor,  '66;  1,  37. 


IjITTIjE  BITEB,  ABK«— Examination  of. 

Commerce. 

Justification  of  proposed  improvement,  '79,  091. 

Statistics,  '79,  991. 
Engineers. 

Chief  of  Enginebes. 
Reports,  '78,  88;  '79,  118. 

Engineer  in  Charge. 
Maj,  W.  H.  H.  Benyanrd,  1878.    Report,  '79,  990. 
Estimates.    (See  Plans. ) 
Physical  Characteristics. 

General ;  obstructions,  '79,  990.    Proximity  of  lead  mines,  '79,  991. 

(or  Benyanrd,  for  removal  of  obetrnotions,  snags,  loffB»  eto.,  ft 
estimaied  oofll  of  118,000  '79.  991. 


BITEBS  AND  nAHBOBS.  S88 

UTTLB  KITES,  ABK.— Contiimed. 

.  Benynord,  an  examinstioii.    Beport, 


LONO  I8LA1ID  COAST.— Scktxt  or. 
[biCLVBtma  Bock&vay  Inlet,  Canaksisand  Shexpshkad  Batb.) 
iii:< -iilun'of  improvement,  '78;  436;  '79,  400,  401. 

EF  OP    ESOUfBBKS. 

eports,  '78,  58 ;  '79,  66. 

liTiRER  m  Charoz. 

It^nt.  Col.  J.  Newton.    Beporto,  '78,  424 ;  '79;  399. 

.  H.  Talcott.    Beport,  '79,  401. 
males.    (SeePUiu.) 
ileal  CktaracterlMiCK. 

iriptiou,  '78;  435;  '79,  399-402. 

^nasiou  ot  plana  by  Lientenont-Colonel  Newton,  1878,  for  ft  breakwater  and  im- 
proving inletB,  '78,  42i-427  ;  '79,  400. 

t.  No  permanent  improvement  powible  for  BookawAjr  Inlet.  The  improvement 
of  Ciinamie  Bay  by  im^oving  the  channel  by  means  of  dikes,  incloeiDg  a  tidal 
baaia;  netimateucoet,  ^,000;  recommended.  Similar  Improvement  for  Sboeps- 
head  Ba;;  estimated  cost,  $10,000,  '79,  400. 

reys. 

i.  hv  R.  fL  Taloott,  between  Bookway  Inlet  and  Coney  Island,  inclnding  Ca- 

naiaie  and  Sheepshead  Bays,  '78,  5B ;  '79,  66,  390,  401. 


ISVULl^  AND  PORTLAND  CANAL.— (&m  Ohio  Biveb,  Falu.} 


LITBEC  CHANNEL,  imG.— iHPnovnourr  or. 

ropriatlMM. 

-I,  -14,000,  79,  44. 
luierce. 

ri.-sncs,  '79,847. 

ineers. 

ISF  OP  Enoinkkbs. 

leport:*,  -IB,  46 ;  '79,  44, 52. 

niNKKR  in  Crakge. 

jent.  CoL  O.  Thorn.    Beport,  '79,  346,  279. 

DISTANT. 

.  C.  Both.    B^tort,  '79. 380. 
meal  CbaracicrlsUcs. 

h-MTiption,  '7%  979-381.    Tidal  oTmervations,  '79,  779,  281. 
trcis. 

Lieutenant-Colonel  Thorn,  1B79,  (or  wldenioa  and  deepening  channel  to  900  feet 
L.y  13feet,a(  mean  low-water;  estimated  ooeE,  (46,000,  '79.  44,  246,  279,  280,  2^ 

s^-^^By  A.  C.  Both,  '78, 46 ;  '79,  44,  52,  279. 

PS. 

iketcb  shoffing  location  of  proposed  channel,  '79,  380. 
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INDBX  OP 


LilTBinrOTON  (Pere  Marquette)  HABBOB9  MICH*— Impbovemsmt 

OP. 

Appropriations. 

1*7 $50, 000, '67.  25. 

1869  (aUotted) 31, 185,  '69,  22. 

1870 10, 000,  *70,  41. 

1871 10,000,  '71,  39. 

1872 10,000, '72,  37. 

1873 25, 000, '73,  37. 

1874 20.000,  '74,  i,  43. 

1875 10,000,  '75,  i,  47. 

1876 10,000,  '76,1,  101. 

1878 15,000,  '78,  121,  1205. 

1879 5,000, '79,  162,1608. 

Totaltol679 $196,185. 

List  of  appropriations,  '74,  i,  179;  '76^  ii,  474;  '79,  1608. 

Comaierce. 

Importance  as  harbor  of  refage,  '68»  132 ;  '69,  88 ;  '70,  40,  131 :  '76^  ii^  476. 

fits  of  improvement,'  68,  132 ;  '75,  i,  47 ;  '76^  ii,  477. 
Statistics,  '67,  114;  '69,  89;  '70,  132;  '71,  139;  '72,  187. 

ComtracUu 


Year. 


ContEBctor. 


Conteaot  foi^- 


1867 
1889 
1867 
1867 
1867 
1870 
1870 
1876 
1877 
1872 
1873 
1878 


P.  M.  Dftoaher 

do 

Ledlie  te,  Corse 

R.KelBOiiQm 

Hasbroack  &Conro. 
Pierced  Whaling.. 

Doncar  Dowar 

do 

do  ............. 


HaterlaU 

Ifateiials  and  labor. 

Hatorials 

do 

Labor  and  dredging. 
Katerials  and  iSbor. 
do 


Dodge  &  Sqnier. . , 
WilllainNiooUa.. 
N.  Stanton  Gere*. 


.do 
.do 
.do 
.do 
do 


»70,41. 

"67,  lit 
»67,115. 
W,I15u 
'71,  137,  US.  Vtk 
Tl,  137,  U8k  U8. 
'77,906,907. 
'78,1203. 
'73,26s.  268. 
'73,  265. 
^  1006^1609. 


'73I 
'79, 


*  Contract  extended,  TP,  1606. 

Abstracts  of  contracts,  '.67,  59,  115;  '68, 132;  '71, 139;  '73,  266;  '75,  i,  248;  '77, 

907. 
Abstracts  of  proposals,  '71,  139;  '73, 266;  '75,  i,  248;  '77,  ii,  907;  '79, 1609. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '67,  25 ;  '68,  35 ;  '69,  30 ;  '70,  40;  '71,  38;  '72,  36;  '73,  37;  '74^  i,  43; 
•75,  i,  47;  '76,  i,  100;  '77,  i,  106;  '78,  121;  '79,  162. 
Engineers  in  Charge. 

M^.  J.  B.  Wheeler,  1867-^68.    Reports,  '67. 114 ;  '68,  131. 

Capt.  F.  U.  Farquhar,  186^72.    Reports,  '69,  88 ;  '70,  131 ;  '71,  137 ;  '72, 17a 

Capt.  8.  M.  Mansfield,  1872-^—.    Reports,  '72,  186:  '73,  265;  '74,  i,  178;  '75^  i, 
247;  '76,  ii,  474;  '77,  ii,  906;  '78»  1203;  '79,  1606. 
Assistant. 

Capt.  A.  Mackenzie.    Report,  '68,  131. 

By  Mai.  J.  B.  Wheeler,  |270,682.16,  '67,  25,  114;  '68,  35,  131;  '74,  i,  178, 179;  '76^ 
ii,  474.  475;  '77,  906.  For  new  cut,  $269,136.49,  '67,  25;  '74, 1, 178;  '76;ii, 
475.  For  removal  of  old  south  slab  pier  and  constraction  of  revetmenty  $58,000^ 
'69,  88;  '70,  40, 131;  '74,  i,  178.    Modified,  $35,440,  '71,  138. 

By  Capt.  S.  M.  Mansfield,  for  pier  extension,  $40,000,  '72, 36, 187.  Additional,  $36,000, 
'75,  i,  247,  248.    For  completion,  $17,602.07,  '79,  162,  1607. 

Expendftnres. 

In  repairs  from  Jane,  1867,  to  June,  1876,  $12,064.55,  '76^  ii,  475. 

Financial  Statements. 

•67,  25,  115;  '68,  35,  13:^;  '69,  30,  88;  '70,  40,  41,  131:  '71,  39,  138;  '7^  37, 178, 
186;  '73,  37,  265;  '74,  i,  43, 179;  '75,  i,  47,  249;  '76  i,  100,  475;  '77, 106,906; 
'78, 121, 1205;  '79,  162, 1608. 
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UDHfOTOni  (Pere  Sfarqaelte)  HABBOB,  KUCII.— Coutinucd. 
radons. 


puu. 

Son  rli  pier. 

B«IUTkiL 

g 

IX 
SM 

"«'■ 

RflfBreoM*. 

L./L 

W 

A%%,U78-'7«, 

30 

US 

DTBdBii.gl.v  CTnibc^d Slates drrfgci  1  '73.  30,  llg;    '7*.  1,  178; 
removal  of  old  sontb  pier  iKKaa.          '76,  il,  177. 

IM 

n 

m 

8,620 
18.  Ml 

w,vso 

■nd  ooinlniclion.irnwMmeEt. 

■Kil,477,        '   ■        ■ 
•74  J,  48,178,170;  '70,  il, 

'7S,i;*7.217,3«, 
'76,1.100,11,474. 

moTid,  crib  repLiced.  uid  dredg- 
B^n   to   »Dth  p<er-b0Bd    and 

•■»- 

*M 

;:::;: 

18,720 

'79, 162,  woe. 

irac-ta  of  materials  ond  labor, '67.  115;  '70,  131;  '71,  138;  '72,  178. 
ior>-  of  oMrationM,  '74,  i,  178;  '76,  ii,  475;  '79,  1608. 
«ical  characteristics. 

ODB  l>tockJng  of  barlior  month,  '73,  SG5,     Advance  of  north  shore  line,  'TS,  385, 
Similarity  b<>twe(^il  Luiliugtoii  and  Frankfort  llarhoiB,  '7G,  ii.  474. 

M»j.  J.  B.  Whtieler,  for  a  new  cnt  at  a  point  about  a  mile  distant  from  the  old 

entrauce,  '67,  25. 

lecls. 

M^.  .7.  B.  Whi-eler,  for  two  parallel  crib  piors  200  fwt  npart,  extendinL'  450  feet 

on  north  Hide  and  640  feet  on  the  south  nido.     Repairs  to  olil  north  slab  pier; 

remnval  of  old  sonlh  slali  pier ;  dnive  piling  south  xidu  of  cut,  and  ilredging  to 

12  f.-<l,  '67,  3,-.,  114  :  '68,  l:tl ;  '74.  i,  17d;  '76,  ii,  474,  47fi,  471).     Rpmoval  ofold 

•ontb  ilab  piec  again  recominended,  '69,  88;  '70,  40,  131. 

Vxjit.  S.  H.  Hftiisfield,  for  eitensiOD,  by  crib-work,  of  both  plere  to  12  feet  of 

«  aw,  250  feet  each,  '72,  3B,  187 ;  '76,  li,  477.    For  extension  of  both  ptere  150 

liii.i»r  feet,  '75,  i,  47.    For  pier  oitenaion  to  16  feet  of  water,  '79,  162,  1607. 

;.   iDder  direction  of  UtU.W.  P.  Raynolda,  '67,  114. 
-.   I  nder  direction  of  Maj.  J.  B.  Wheeler,  '76,  ii,  476. 
.)_TiW71.  Under  direction  of  Capt.  F.  U.  Farqahor,  ■76^  ii,  476;  '73,  265. 
■  mda  of  sonndingi,  '76,  ii,  475, 476, 477. 


iTI  KATEN  BAT,  TA.— Snrvey  ordered  by  set  of  Hanh  3, 1979,  '79,  9G. 


nACHIAS  RITES,  IKE.— Iufrovxment  or. 

>ro»rUUl*BS. 

;l 112,000, '73,  1054. 

4 10,000, '7*,!,  105. 

3 10,000, '75,  i,  112. 

iteiuBDt  of  Rppioprlationa,  '77,  32. 


2S6  nsDEx  OF 

MACtOAM  BITEB,  9UB.--Continiied. 

Commerce. 

STATiflTics,  '77,  156;  *7X  1103. 
Contracts. 

1873.  £.  M.  Lee  Prohon,  removing  HidildBock,  at  $6.75  per  oabio  y«rd,  '73, 1064. — 

1874.  Curtis,  Fobes  &.  Co.,  drodging,  at  60  oento  per  cnbic  yard,  '75,  ii,  384. — 

1875.  A.  B.  Wright,  dredging,  at  45  cents  per  cable  JWD^  '75,  ii,  384. 
Abstracts  of  contracts,  '73,  1055;  '75,  ii,  385. 

Abstracts  of  bids,  '73,  1054 ;  '75,  ii,  385. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '73,  94;  '74,  i,  104;  '75, 1,  112;  '76^  1,  38;  '77,  32. 
Engineer  in  Charge. 
Lieut.  Col.  G.  Thorn,  1872-^.    Reports,  '73, 1053,  1102:  '74,  ii,  Sd5;  '75,  iL  383; 
'76^  i,  152 ;  '77.  154. 
Assistant. 
S.  Haagensen,  '73.  1102.    Report,  '73,  1104. 
£8timates«    (See  Projects.) 
Financial  Statements. 

'73,  1054;  '74,  i,  105;  '75,  i,  112;  '76,  i,  39;  '77,  32. 
Operations. 
1873^4.  Removal  of  Middle  Rock  to  average  depth  of  ^  foot  below  mean  low^wBtw, 

'74,  i,  104,  ii,  296. 
1874-'75.  Removal  of  6,100  cubic  yards  by  dredging,  '75,  ii,  384. 
1675-76.  A  channel  850  feet  long  by  100  feet  wide  dredged  throngh  shoal  above 
Middle  Ground,  and  800  feet  long  by  125  feet  wide  throngh  upper  part  of  Mid- 
dle Ground.    Removal  of  shoal  near  draw-bridge,  '76.  i,  38. 
1876-^77.  Completion  of  project:  total  amount  of  rock  removed,  1,350  cnbio  yaids; 
material  dredged,  33,000  cubic  yards^  '77,  33. 
Piiysical  Ciiaracteristics. 
Description,  '73,  1053,  1103,  1104 ;  '74,  ii,  296.    List  of  obstructions,  '73, 1053^  1103, 
1104;  '74,ii,296. 
Projects. 
By  Lieutenant-Colonel  Thom,  1873,  for  removal  of  obstructions  to  obtain  a  channel 
150  feet  by  6  feet  at  mean  low-water  to  the  wharves  at  Machias,  3  miles :  esti- 
mated cost,  148,000,  '73,  74,  1053,  1154,  1103, 1104 ;  '74,  i.  104,  ii,  296.    Effect  of 
improvement  but  temporary  unless  the  river  is  protected,  '74,  ii,  297 ;  '75,  i.  112. 
1876.  Original  project  modified  to  channel  100  feet  wide,  and  removal  of  Middle 
Rock  to  i  foot  oelow  mean  low- water,  at  estimated  coAt  of  (32,000,  '76^  i,  153. 
Surveys. 
1872.  Survey  by  8.  Haagensen,  '73,  1053,  1104.    Bench-marks,  '73.  1105. 


MACK  ARCHy  OREO.— Examination  of. 
(See  Pacific  Coast,  Harbor  of  Rbfuok.) 

Engineers. 

Chief  of  Engineers. 

Report,  '77,  1053. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  August,  1876,  to  **  examine  the  harbors  of  Mendoeiiio, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  view  of  establishing 
a  breakwater  and  harbor  of  refuge."    The  board  consider  that  a  harbor  at  MacE 
Arch,  Oreg..  would  be  small  but  tolerably  secure.    Report,  '77, 1054. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  S.  Stewart,  and  Mi^.  0. 
H.  Mendell.) 
Estimates. 
By  Board  of  Engineers,  for  a  breakwater,  $5,748,875,  '77,  1059. 


MACKET'S  CREEK,  N.  €.— Examination  or  uorrm. 

Conumerce. 

Requirements  of,  discussed,  '73,  868. 
Statistics,  '73,  858. 


BIVEBS  AJTD  HABBOBS.  287 

HACKET'S  CBSSK,  N.  C-OontiniMd. 


Chikf  of  EKonnsKBS. 

Reports,  '72,  74 ;  '73, 7a 
Enginesr  in  Charge. 

Mai.  W.  P.  Cnughill,  1879-73.    Report,  '73,  858. 

AfinSTANT. 

GeoEge  H.  EUiott    Report, '73,  857. 
E§tiBiate9«    (See  Plans.) 
Legislation. 

Kxaminfttion  or  sarrey  ordered  by  act  approved  Jmie  10, 1872,  '73,  854. 
Physical  Ciiaracteristics. 

Deseribed,  '73,  858. 


By  George  H.  Elliott,  and  oonenrred  in  by  M%|or  Craighill,  for  tbe  removal  of 
wreck  and  dredfl;ing  channel  60  fSoet  wide  by  7  feet  dc^p  m>m  the  month  of  the 
creek  oat  to  the  7-foot  curve  in  Albemarle  Sound;  eetimated  cost  by  Mr. 
Elliott,  94,290,  '73,  858;  increased  by  M^Jor  Craighill  to  $5,000,  '73,  855. 
tanreys. 

1872.  Under  the  direction  of  M^Jor  Craighill  by  George  H.  Elliott.    Report,  '73, 
854,857. 


MACKINAC  CITT9  MICH.— SxTBTKT  in  the  vicinity. 

CsBflterce* 

Requirements  diaouBsed,  '71,  160. 
Engteeers* 
Chief  of  Engineers. 

Report,  42;  '79, 170. 
Enqinebrs  in  Chaboe. 

Capt  F.  U.  Farquhar,  1870.    Report,  '71,  160. 

MiJ.  F.  Harwood,  1879.  '79,  170. 

Piiyslcal  Cliaractenstics. 

Description,  '71,  160. 
Pil 


By  Captain  Farquhar,  1870,  for  breakwater  4,000  feet  lonff  by  35  feet  wide  by  30 
feet  hi^h ;  estimated  cost,  |761,333.76,  '71,  160,  161.  <<  There  is  not  the  slightest 
necessity  for  a  harbor  of  refuge  at  this  point.  At  present  there  is  not  local  im- 
portance enough  to  justily  any  expenditure  of  public  funds  in  building  a  har- 
bor of  any  kind."  Extract  from  Captain  Farqnh^s  report,  '71,  160. 
toreTs. 

1870.  Examination  made  by  Captain  Farquhar.    Report,  '71,  160. 

1879.  Survey  in  progress,  under  direction  of  M^Jor  Harwood,  '79,  160. 


BIAiyASilUAN  BIYEB,  N.  J.— Improvement  of. 

AMr^i^rtations. 

1879,  $12,000,  '79,  68. 
CsBuacree. 

Jnstafication  of  improvement,  '79,  465.    Harbor  available  as  a  harbor  of  refuge, 
^      '79. 466. 
Baginettrs. 

Chief  of  Enoineess. 
Reports,  '78,  63;  '79,  68,  74. 

£27QINBER  IN  CHARGE. 

Col.  J.  N.  Macomb,  '78^  63 ;  '79,  66,  74.    Report,  '79,  463. 
Assistants. 
Capt.  W.  Ludlow,  '79,  66,  463.    Report,  '79,  463. 
E.  Mahlo,  '79,  465.    Report,  '79,  466. 
EMaates.    (See  Projects.) 
^■Ttical  Citaracteristics. 
i>e8CEiption  of,  '79,  463,  464,  466.    Table  of  tides,  '79,  466. 
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MANAnHVAN  RITEB,  N.  JT^-Conidniied. 

Plans. 

1839.  For  a  canal  firom  Bamesat  Bay  to  Manasqnan  River ;  work  neyer  beg^nn ; 
funds  insufficient.    Discussion  of  plan  by  Colonel  Maoomb,  '79,  464. 

Projects. 

Of  Colonel  Macomb  by  Captain  Ludlow,  1679,  for  construction  of  jetties  at  the  inlet 
to  control  and  concentrate  the  scouring  action  of  ebb  tlde&  the  improvement  of 
the  upper  river  by  dredging,  and  the  removal  of  wrecks,  logs,  and  snags ;  esti* 
mated  cost,  (^2,120,  '72,  68, 462,  464. 
Surveys. 

1878.  Ordered  and  inprogress,  '78^  63. 

1879.  Completed  by  £.  B&hlo,  '79,  68,74,463,466. 
Maps. 

Of  Manasquan  Inlet,  '79,  464. 


MAJyiSTEE  HABBOB,  MIGH.—Improvemsmt  or. 


Appropriations. 

1867 160, 000, '67,  26. 

1870 20,000,  '70,  40:  '71,  136. 

1871 9,000, '71,136. 

1872 10,000,  '72,36. 

1873 10, 000, '73,  37. 

1874 10, 000, '74,  i,  43. 

1875 25, 000, '75,  i,  47. 

1876 14,000,  '76,  i,  100. 

1878 15,000,  '78^  120, 1203. 

1879 10,000,  '79, 162,  1605,  1606. 

Total  to  1879 $183,000. 

Statements  of  appropriations,  '74,  i,  177;  '76,  ii,  469;  *79,  1605. 
Commerce. 
Importance  as  a  harbor  of  refuge,  '67, 116;  '68,  133;  '76^  U,  471.    Justification  of 

improvement,  '66,  iv,  142 ;  ^76,  ii,  471. 
STiLTiflTics,  '66,  iv,  143;  '67,  116;  '66,  133;  '69,  88;  '70,  130;  '71,  137;  '72,  186; 
'73,  263 ;  '74,  i,  177 ;  '75,  i,  247 ;  '76,  ii,  470 ;  '77,  ii,  904 ;  '78^  1203. 
Contracts. 


Year. 


1867 
1867 
1867 
1867 
1869 
1860 
1871 
1871 
1871 
1871 
1872 
1873 
1877 
1878 
1875 
1875 
1878 


Contiactor. 


Oe^  &  Weston.... 

G.  Eiutnuui 

B.N.  Gere 

H.  Starke 

J.  D.  JenningB 

Hasbronck  &Coiizo. 

C.  S.  Steyena* 

C.  Fitssimmons 

Pierce  &  Whaling. . 

R.  P.  Thurber* 

Bird&Mickle 

Squier&Whitet.... 

do 

do 

De^miT  &,  Bntler 

R.H.  Steele 

N.  Stanton  Gere 


Contraot  fot-^ 


Kateriala 

do..... 

, do 

Labor 

Ifateriala  and  labor 

Materiala 

do 

do 

do 

do 

Materials  and  labor 

.  ...  do 

Dredging  and  reyetment. 

Dredging 

Hateriou  and  labor 

do 

do 


»67, 
»d7, 
'67, 

'», 
'», 
'Tl 

•71, 
'Tl. 

Tl, 

32' 

*77, 
'78, 
'76, 
'76, 
'70, 


58;  llfib  117. 

6tt,115,117. 

60,U5.U7. 

50.  IIG,  U7. 

87. 

87. 

135,187. 

185,137. 

185.187. 

185,137. 


00«. 

1202. 

1,245,217. 

1,245.217. 

1608,1606. 


*  Annulled,  '71, 137;  '73, 263. 


tSxtended,  '73,  263. 


Abstracts  of  bids,  '69,  87;  '71,  136,137;  '73,  264;  '75,  i,  246,247;  '77,  905;  'Tft 

1G06. 
Abstracts  of  contracts,  '67,  59,117;   '68»  134;  '71,  137;   '73,  264;   '75,  i,  246,247; 
'77,  905. 
fimyliicers. 
Chief  of  Engineers. 
Reports,  '66,  iii,  13,34;  '67,  25;  '68»  35;  '69,  30;  '70,  40;  '71,  38:  '72,  36;  '73; 
m;  '74,  i,  43;  '75.  i,  47;  '76,  i,  100;  '77,  105;  '78^  120;  '79,  162. 
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MAMISTEM  HAB1I0B,  lUCH^-Ooiitlntied. 


SBglaeers— Continued. 

£SOINSXBS  IN  CHARGB. 


Jbcepoite,  'i 
i;245;  '76^  u,  468;  '77,  W;  '78»  12&;  '79,  1603. 
Assistant. 
Capt.  A.  Mackenzie.    Reports,  '67,  115;  '68, 133. 


By  MaJ.  J.  B.  Wheeler,  $180,949,  '66,  iii,  13, 34,  iv,  lA  1&5;  '67, 115;  '68, 133;  '74, 
i,  176;  '76,11,469. 

By  Capt.  F.  TJ.  Farquhar,  for  pier  extension  and  revetment,  $79,000,  '69, 30, 88 ;  '70, 
40;  '74, 1,  176;  '76^  ii,  469.    For  pile  revetment,  |13,812.50,  '71, 136. 

By  Capt.  8.  M.  Mansfield,  for  dredging  and  revetment,  |15,948.  '72,  186.  For  pier 
extension,  $112,000,  '73,  37,263;  '74,  i,  43, 177;  '76,  ii,  46^;  '77,  904.  Dredg- 
iug  and  pile  revetment,  $13,771,  '75,  i,  47 ;  '76^  ii,  469;  '77,  904.  For  increas- 
ing height  of  south  pier,  $1,200,  '76,  ii,  469. 


1b  repairs,  1867-76,  total,  $3,150.66,  '76^  U,  470. 
Finaacial  Statemeats. 


•66,  iii,  13,34,  iv,  143;  '67.  26,117;  '68,  35,135;  '69,  30;  '70,  40,130;  '71,  39,136;; 
'72,  36,178,186;  '73,  37,263;  '74,1,43,177;  '75,1,47,247;  " 


'77,  1(^.904;  '78, 120,1203;  '79,  162,1606. 

OperatloBik 


'76^1,  100,  u,  470;. 


m-Jm 

UM-TD 
MTO-Tl 

1W4-75 


ISToiihpiflr. 


Pi 


820 
9S 
64 


U8 


150 


s 


South  pier. 


iuA 


eoo 


318 


Pi 


128 

266 

96 


J 


L,/t 


158 


160 


100 


I 

I 


L.fL 


Dredg* 
ing. 


O.ydt. 
18,826 


865 
140 


420 


115 


450 


BefJBzenoee. 


820  Unear  feet  sapentmct- 
nre  north  pier. 


48,610 


Bepairs  to  old  north  slab 

pier:  anpentraoture  by 

nirea  labor. 
ft8  linear  feet  saperttraot- 

nre  north  pier ;    revet- 

men^began. 
Dredging 


Bepaira  by  hired  labor 

150  linear  feet  sopentract- 

nre  north  pier;  oribe  on 

■onth  pier  decked. 
South  pier    increased    in 

height 
Cribs  rebaUaated;  slabs  re- 

moTed. 
Scow  load  of  brick  sunk  in 

channel;   stone  washed 

oat  of  cribs. 


'68.86,184;  '74,  i,  176> 

'76,  it  472. 
'®.80,87;    '74,  i,  176j- 

'76,  il,  472. 
'70,40,129,130;  '76,.ii,. 

'71,38,185;  '74,i,176r 
'76,  ii,  472. 

'72,36,177,186;    '74,^1, 
177;  '76,ii,473. 

'73,37,202,263;  '74,.  i,. 

177;  '76,ii,  473. 
'74.  i,  43,  177;    '76,  ii,. 

'76.1;  47,245,246;    '76,. 

11,478. 
'76,  i,  100,  ii,  468. 


'77,106,904;  '79,,1605, 

'78,120,1202. 

'79, 162, 1603. 


"Hmber  beloDflring  to  the  United  States  bnroed  in  1870,  '72,  177 ;  '74,  i,  176 ;  '76,  ii, 

473.    100  linear  feet  of  slab  pier  washed  away,  '67,  115. 
1872-73.  115  linear  feet  of  snperstmctnre  bnmed,  '73, 263.    Abstracts  of  work  done 

and  material  used,  '72, 177.    History  of  operations,  '74,  i,  176;  '76,  ii,  470. 
nyBlcal  Cbaracteiistics. 
General,  of  Manistee  Harbor  and  River,  '66^  iv,  142;  '67, 116;  '68, 133;  '76,  ii,  470. 
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niABriSTEE  HARBOR,  MICH.— ConMnned. 

Private  and  Corporate  DForlL. 

Diverging  slab  piors  built,  '66,  ili,  13,  iv,  143;  '76,  ii,  471.  Dredging  in  diannd 
between  Lases  Micbigan  and  Manistee;  dredge  owned  by  town,  '73,  263 ;  '74^ 
i,  177  ;  '76,  ii,  472. 

Projects. 

By  MaJ.  J.  B.  Wbeeler,  for  parallel  extension  of  piers  by  crib- work  to  12  feetol 
water,  1,000  linear  feet  each,  '66,  iii,  13.  iv,  142,  143 ;  '76,  li,  471.  Kxtenaion 
of  both  piers  960  feet;  to' out  off  point  or  old  slab  pier;  also  to  cut  down  alal 
work  to  water's  surface  and  build  crib  superstructure  tiiereon ;  dredging  to  II 
feet,  '67,  25,  115 ;  '68,  35,  133 ;  '76,  ii,  469,  471.  Modification  of  the  aboirc 
(which  was  based  on  the  survey  of  1H66)  caused  by  the  destruction  of  100  lineai 
feet  of  north  pier,  '67,  25,  26,  115. 

1869.  Pier  extension  and  revetment,  '69,  30,  88;  '74,  i,  176;  '76^  ii,  Am, 

1H7I.  For  850  feet  of  pile  revetment  on  the  north  side  of  channel,  '71,  136. 

By  Capt.  8.  M.  Mansfield,  for  dredging  and  revetment  within  entrance,  '72,  36,  18& 
For  pier  extension  to  16  feet  of  water,  north  pier  650  linear  feet  and  south  piei 
750  linear  feet,  '73,  37,  263 ;  '74,  i,  43,  177 ;  '75,  i,  246;  '76.  ii,  469.  To  increase 
the  height  of  450  linear  feet  of  the  south  pier,  '76,  ii,  469.  The  original  projed 
stated  to  be  a  pier  extension  of  480  Unear  feet  on  each  side  of  the  obansel  and 
dredging  27,898  cubic  yards,  '76,  ii,  4€9. 

iSurveys. 

1861.  By  Capt.  G.  G.  Meade,  '76»  ii,  470. 

1866.  By  W.  T.  Casgrain,  '66,  iv,  142;  '67,  115;  '76,  ii,  470. 

1868.  Under  direction  of  M^j.  J.  B.  Wheeler,  '76,  ii,  472. 

1869-70.  Under  direction  of  Capt.  F.  U.  Farquhar,  '76,  ii,  472,  473. 

Memoranda  of  soundings,  '66,  iv,  142 ;  '67,  115 ;  '76,  ii,  470, 471,  472, 473 ;  '79,  1606. 


MAHTISTKIIJE  harbor,  ]n[I€H.-SnRyKT  OF. 

Commerce. 

The  general  commerce  of  the  country  would  not  be  benefited  by  the  improvenMnti 
'73,  254. 

!Eiigrlii«ers« 

Chikf  of  Engineers. 

Reports,  '73,  36;  '79,  165. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston.    Report,  '73,  254. 
Assistant. 

John  Pierpont.    Report,  '73,  255. 

Ssttmates.    (See  Plans.) 

Plans. 

By  Mi^.  D.  C.  Houston,  1873,  for  two  crib  piers  extending  to  the  18-ibot  onrve,  and 
dredging  in  channel ;  estimated  cost,  $290,000.  Probability  that  an  east  pier 
will  not  be  necessary,  and  that  the  scouring  action  of  the  river  oarrent  will 
reduce  the  amount  of  dredging,  '73,  255. 

Physical  Characteristics. 

General  characteristics  of  vicinity,  '73,  255. 

:8nrveTs. 

1872.  Undor  direction  of  Maj.  D.  C.  Houston,  by  John  Pierpont,  '73^  36, 5355. 
1879.  Examination  ordered,  '79,  220. 


MAIiriTOl^OC  HARBOR,  1¥I8«— Impbovkmbst  of. 


Appropriations* 

1852 $8,000,  '66,  iii,  35. 

1866 52,000,  '66.  iii,  35. 

1867 45, 000, '69,  26. 

1868  (allotted) 17. 500,  '69,  26. 

1809  (allotted) 17, 820,  '69,  22. 


BIYEBS  AND  HARBOBS.  891 

MAltflXOWaC  HARBOR,  W1&— Continaed. 

# 

ApMrapilatioils— Continaed. 
IWO $20,000, '70,  35. 

ysn '.-..-     11, 000, '71,  33. 

18» 20,000,  '73,33. 

1874 10,000, '74,  i,  39. 

1W5 10,000,  '75,  1,43. 

1876 8,000,  '76.  i,  96. 

1878 15,000,  '78,  115. 

1879 6,500, '79,  154. 

Totaltol879 $240,880. 

Jnstificaticm  of  improTement,  '66,  !▼,  130;  '68,  100;  '72,  120;  '74,  i,  146;  '76,  u, 
369,  372 ;  '79,  1516.    Importance  as  harbor  of  refage,  '67,  73 ;  '68»  100 ;  '  77, 863. 

Commercial  importance  of  harbor,  '67,  73,  74;  '71,  112;  '72,  120;  '73,  205;  '74,  i, 
146;  '75,  i,  205;  '76,  ii,  367,  371 ;  '78»  H60. 

Statistics,  '66,  iv,  130,  133;  '67,  74,  75;  '68,  100;  '70,  93;  '72. 120;  '73, 204;  '74, 
i,  146;  '75,  i,  205;  '76^  li,  371 ;  '77,  863,  864;  '78,  1161;  '79,  1517. 


Tecr. 


1886 


1H8 

urn 
vm 

]gn 
im 

18T3 
1874 
1875 

me 

1878 


Contractor. 


D.  Smoke 

Hoes  APaolwrd 

JomphVilaa 

John  Schnetto 

Darid  Smoke 

John  Sohaette 

David  Smoke 

John  Schnetto 

David  Smoke 

R.  A.  Conolly 

T.  Winidato 

H.  Tmnum 

C.  C.  Barnes 

H.  Trnman 

do 

Tnunan  A  Sohroeder 


Contract  for — 


Pier  extension 

do 

do 

Dredf^ng 

Pier  extension 

Dredging 

Pier  extension 

Dredging 

Pier  extension 

do 

Guard  piles — 
Pier  enenslon 

do 

do 

do 

do 


Beferences. 


,204. 

;,  i,  204. 

S  i,  205. 
#;,363. 
»79, 1516, 1517. 


'76; 
'77, 


1876-'77.  Informal  proposalB  were  invited  from  bidders  of  previous  years,  and  od 

agreement  eoncloded  with  H.  Trnman  for  snperstmctnre,  '77,  >:J63. 
Abstracts  of  bids,  '66,  iv,  132;  '75,  i,  205,  206;  '79,  1517. 
Abstracts  of  contracts,  '66,  iv,  131 ;  '68,  101. 

Hociini  enUu    (Not  pnblisbed  in  reports. ) 
S.  Doc.  No.  16,  34th  Cong.,  3d  Sess. 

Chief  of  ExaiKEERs. 
Reports,  '66,  iii,  12;  '67,  21:  '68,  29;  '69,  25;  '70,  35;  '71,  33;  '72,  32;  '73,  33; 
'74,  i,  39;  '75,  i,  43;  '76,  i,96;  '77,  100;  '78,  115;  '79,  154. 

E56IXRKRS  IN  CHABGE. 

Mi^.  J.  D.  Graham,  T.  E.,  1854-'57.    Reports,  S.  Doc.  42,  35th  Cong.,  Ist  Sess., 

pages  2,  73,  175 ;  8.  Doc.  16,  34th  Cong.,  3d  Sess. 
Mai,  J-  B.  Wheeler,  1866-70.    Reports,  '66,  iv,  129 ;  '67,  73 ;  '68,  99. 
Maj.  D.  C.  Houston,  1870-75.    Reports,  '70,  93 ;  '71,  111 ;  '72, 119 ;  '73, 203 ;  '74, 

i,  145. 
Mjy.  H.  M.  Robert,  1875-'—.    Reports,  '75,  i,  203 ;  '76,  ii,  366 ;  '77, 863 ;  '78»  1160 ; 

'79,  1516. 
Assistants. 
Lieut.  J.  6.  Qninn.    Report,  '67,  73. 
W.  H.  Hearding.    Reports,  '68,  99;  '72,  119;  '73,  203;  '74,  1,  145;  '75,  i,  203. 

Estfinates*    ( See  Projects. ) 

expenditures. 

For  repairs  of  piers,  '76,  ii,  367;  '77,  864;  '78,  1161. 

Pteancial  Statements. 

'66^  iii,  12,  iv,  129;  '67,  21;  '68,  29:  '69,  26;  '70,  35,  93;  '71,  33;  '72,  :«,  121; 
'73,  33,  205 ;  '74,  i,  39,  146 ;  '75,  i,  43,  202,  204 ;  '76,  i,  96,  ii,  366,  367 ;  '77, 100, 
863,  864;  '78^  115, 1160;  '79,  154,  1516. 


29fi 


INDEX  OF 


niAIflTOWOC  RASBOB,  Wlft.-'OcMitiinMd. 


Operations. 


Year. 


t8G4-'55 

1806 -*67 

1867 -'68 

1868 -'60 

1868  .*70 
1870-71 

1871  -'72 
1872 -'73 

1873 -74 
1874 -'75 


1876-76 

1876 -'77 
1877 -'78 


1878 -'78 


North  pier. 


Pi 


No. 
2 


16 
9 
2 


4 
4 


2 
2 


3 


L./L 
64 


512 

288 

64 

128 
128 

96 


100 
100 

80 


150 


I 


& 


L.fL 


576 

288 


64 

128 

128 
06 


100 

100 
50 


Sooth  pier. 


i 

Pi 


No. 
5 


18 

10 

5 
8 

3 


2 
2 


8 


160 


416 

820 

160 
96 

96 


100 
100 


50 


150 


Ti.fi. 


416 

820 
160 

96 
06 


100 

100 
50 


Dredg- 
ing. 


O.ydt, 


62,092 
58,714 


Bemarkfl. 


Dredging  in  channel  and  for 

orihiB. 
Dredjgingln  ohanneL  and  Ibr 

criha. 


64  feet  doee  pfling 


Harbor  pier  extended  to  13 
feet  of  water;  gnard  piles 
driven;  oribs  refilled. 

4  criba  sunk  on  stone  founda- 
tions of  25  cords  each. 

1  coarse  of  snperstractnre 
added;  cribs  decked  with 
plank;  cribs  sunk  on  sUme 
foondations  to  the  channel 
faces  of  both  piers. 

Sepairs  to  piers  by  hired 
labor. 

do 

Bepairs  to  piers  bv  hired 
labor;  500  linear  feet  pier 
decked  with  plank. 

North  pier  1,620  feet  long; 
sonth,  1,550  feet. 


S.  Doo.    42,    85t1 
ConiF..   lat 


p.  7%^,  it 
»fl7,  21,73;   '76,  h 


'68,100;  '7tf,Si, 


'69,25;    '76,11,881 

870. 
*70,03;    '76,11378 
»71.88,m;    '76,  ii 

870. 
'72,82;    '76,11,371 
'73,88.208;    '76,  ft 

871. 

'74.  i,  38,  145;    'Ttt, 

11,872. 
'76,  i,  48,  208,  2Dli 

'W,  li,  372. 


'76,1,96^11,86^867. 


'77,100. 
'78, 1161. 


'70, 154, 1516. 


Beoord  of  early  operatioiu,  1843,  '76^  ii,  366.    Of  appropriations  of  1876,  $5,000  wai 
especially  allotted  for  protecting  the  work,  '76,  i,  36.    History  of^  to  1675,  '76^ 
ii,  366.     Abstracts  of  materials  used  and  work  done,  '67,  74 ;  '68,  101 ;  '72,  UO; 
•74,  i,  145;  '76,  ii,  367;  '77,  864;  '78^  1161;  '79,  1616. 
PhFsical  Cbaracteristics. 

Advance  of  shore  line  in  the  vicinity  of  piers,  '76,  ii,  372.    Scoor  of  Manitowoe 
River  will  keep  open  a  channel  protected  from  encroachments  of  sand,  '66^  iv, 
130.    Lake  bed  unfavorable  to  the  accurate  setting  of  cribs,  '73,  903.    Peeo- 
liarities  of  harbors  along  the  west  shore  of  Lake  Michigan,  '68^  99. 
Plans. 

By  W.  H.  Bearding,  1873,  for  a  system  of  outside  breakwaters  covering  entrance  to 
harbor ;  objections  to  plan  by  Mi^or  Houston,  '73,  204,  205. 
Private  and  Corporate  DTorR. 

The  city  expended  ^,000  in  the  construction  of  dredging  outfit,  '76^  ii,  368. 

1870.  Docking  within  piers ;  dredging  to  11  feet  for  a  mile  inside  eastern  ends  of 
piers,  '71,  112;  '7^  ii,  37L 

1872.  Dredging  to  13  feet,  '72,  120.    |15,000  additional  expended  by  eitisona  in 
dredging,  ^76^  ii,  372. 
Projects. 

By  Maj.  J.  D.  Graham,  1854,  for  an  extension  of  parallel  piers  (220  feet  apart)  to  the 
12-foot  curve ;  estimated  cost,  $62,780.94 ;  S.  Doc.  42,  35th  Cong.,  Ist  Seas. 

By  Major  Wheeler,  1866,  revising  previous  project  and  providing  ibr  an  exteotioii 
to  the  12-foot  curve,  by  extending  the  north  pier  an  additional  1,140  twt,  and 
the  south  pier  1,010  feet,  with  dredging  to  a  depth  of  12  feet ;  estimated  coft, 

$141,747.82,  '66,  iv,  129,  131 ;  '69,  26.     

de- 


curve,  requiring  400  feet  on  each  pier ;  estimated  cost,  |75,434.72,  '72,  121 ;  '74. 
i,  146:  '79,  1516. 
By  MBi,  H.  M.  Bobeil^  1879,  for /completion  of  existing  project,  |15»3e3.54,  '79, 151& 


BtTBBS  AKD  HABBOBa 

DIANITOWOC  HABBOB,  IVIS.—CoiiUmned. 

■ejs. 

I.  Oriarbor,  '76,  ii,  36d, 

1.  Uniler  direction  of  M^OT  OrahMD,  8.  Ex.  Doo.   43,  35th  Cong,, 

page  7;). 

rWlrar,  '6e,  i;  '76,  ii,  366. 


lUARBLEHCAD,  KKASS.— Sea-walls  at. 

raprlatlons. 

i(8[in-uT) $400.    Actof  HuohS. 

! '. a».    Aol  of  Angiut  30. 

sport,  '66,  i,  7. 

ILVEKR   IN    ChASOR. 

nL  J.  1).  Grabaui,  ISfi.'.,    Report,  '66,  i,  36. 


nABCUS  HOOK  BABBOB,  PA.— Impbovimbht  of. 

ropiialloiis. 

I $5,000, '66,  Hi,  31. 

1 5,n00,  '66.  iU,  31. 

r 94,000. '71,686. 

•e. — Prior  to  lt^36  flii'iu  tras  appropriated  for  improTinf;  harbors  od  the  Dela- 
WHre,  vix,  MuruiiH  Hi">k,  Clkest«r,  New  Castle,  Port  Penn,  and  Fort  Uifflin,  the 
gam  of  «;)8,4l:l,  H.  Doc.  130,  44th  CoDg.,  Ist  Seas. 

nmcs,  'to,  435;  '74,  ii,  136;  '77,  54;  'TO,  60;  '79,  73. 

tracts. 

I.  Williimi  H.  Kotaii.  materials  and  labor,  '67,  435,  436.  A.  P.  Eyre,  matenals 
and  lalior,  '67,  4:!o,  4:lt>.  J.  C.  Leiper,  materials,  '67, 435,  436.  Crane  A  Keav- 
euy,  labor,  '67,  i'.io,  4:16.    James  R.  Qranl,  materials,  '67,  435,  4:16. 

tiai'Isofconlrtvcts;  luismanagement  and  bad  faithof  A.  P.  Eyre, '69,  380.  Dif- 
Gcaltiea  and  ilviays  laosad  by  the  system  of  letting  of,  '67,  431 ;  '71,  6HT. 

.iTMta  of  bids.  '66.  iv,  21i4j  '67,  4.36,  437. 

laeerH. 

eiKirts.  '66,  ii,  41,  i'ii,  Jl,  31;  '67,  43;  '68,  63;  '69,  53;  '70,  71;  '71,  7S;  '72, 
75;  '73,  VO;  '74,  i.  Ul;   75,  i,  97;  '76,  i,  59;  '77,  54. 

3L\KRHS  IN   CnARGt:. 

ient.  CoL  C. ».  Sten  iirt  saigned  charge  Jnlv  31,  1H66,  '66,  il,  41,  Ui,  31 ;  '67, 434. 

Reports,  '66.  iv.  i-il  ;    67,  431,  434  ;  '68,  697;  '69.  380.     Relieved  by 
itnl.CoL  J.  D.  Kiirt/,, '70,  70.    Reports,  '70,  424;  '71,680;  '72,770;  '73,866; 

■74.  il,  135;  '75,  ii,  Ihl ;  '76,  i,  370;  '77,  2&i. 
fl7.  Col.J.N.Macoml).    Report*, '78,  436;  '79,  444. 

bwnas  Valentino.     R.ports,  '75,  Ii,  182;  '78,  436;  '79,  444. 
■*)««. 

Major  Ste^tart,  for  cut iro  and  pennaueutcompletioa,  (94,000, '66,  iii,  22,31,  it, 
»!3,  2£t. 
lacial  Stale  oic  II  Iti. 

,4:B;  '68,  6;>.  6<J-,  1^*9;  69,  54,  360:  '70;  71,  424;  '71,  79,  687;  '72.76,778; 

'73.  80,  H65;    74,  i, 'Jl.  ii,  136;  '75,  i,  9?,  "i  181;  '76,  i,  69,  271;  '77,  64,  362; 

■78.  60,  4;l6i  '79,  7:i,  444. 
rntions. 

history  of  oriKinnl  opTstions. 

6-'6T.  ContJTiedtoli'itinjrof  oontrscts,  '67,  43,  435. 
7-'Ud.  Two  lirid^cs  c'liiiDeotiiig  pier  heads  and  wharves  have  been  bnilt,  two  cribs 

■nnk.  and  two  inori-  uutrly  reaidy.     Wbaryes  and  pier  head  reconstructed,  '68, 

Kl,  6S*7  698. 
B-fm.     Have  progretwd  vtirj  slowly  on  acconnt  of  the  tnefflclency  of  one  of  the 

mntraclors.     Two  cribs  have  been  sank  and  the  wood-work  of  those  sunk  last 

year  completed,  '69,  53, 380. 
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HOOK  HARBOB«  PA.-Continned. 

Operations — Continued. 
18()9-'70.  297  cubic  yards  of  hammered  face  stone  and  895  perches  rabble  baddng 

received  and  placed  in  position,  '70,  71,  424. 
1870-71.  Closed  by  completion  of  the  ice  piers ;  description  of  the  work,  '71,  7^  687. 
1871-72.  Iron  ladders  were  attached  to  each  pier,  '72,  778. 
1872-73.  Heavier  ladders  substituted  and  placed  in  recesses  cat  in  the  piers,  '73, 

80,  865. 
1874-75.  Repairs  to  piers  and  bridges,  '75,  i,  97,  ii^  181. 
1875-76.  Repairs  to  the  lower  outer  ice  pier,  '76,  i,  59,  270.    History  of  operations 

since  1867,  '79,  444. 
1877-78.  Minor  repairs  only,  '78»  60,  436. 
1878-79.  Thorough  repairs  to  the  piers ;  connecting  bridges  rebailt  and  dredg^g  to 

18  feet,  '79,  73,  444. 
Pbystcal  Cbaracteristics* 

'66,  iv,  221}  '75,  ii,  182. 
Plans* 
To  extend  a  branch  of  the  Chester  and  Delaware  Railroad  on  to  the  piers.     Report 

of  officer  in  charge,  assistant  engineer,  and  letter  of  William  Ward  in  regard 

to  this  plan,  '75,  li,  181,  182,  183. 

Private  and  Corporate  DForR. 

The  citizens  repaired  pier  and  wharf  to  prevent  their  entire  destruction,  '66,  iv,  221. 
Projects. 
Original,  a  harbor  of  refuge  from  running  ice,  '68,  699;  '70,  425. 
By  Mi^or  Stewart,  for  repairs  and  improvements,  consisting  of  new  bridge  and 
piers,  '66,  iv,  221,  223.    Description  of,  as  completed,  '71,  78,  687. 
Surveys. 
1879.  By  Col.  J.  N.  Macomb,  '79,  444. 
Maps. 
Plan  of  ice  harbor,  '79,  444. 


MAR<|IJETTE  HARBOR,  MICH.— iBiPROVSMENT  or. 


Appropriations. 

1867 $85,000, 

1869  (allotted) 26, 730, 

1870 25,000, 

1871 60,000, 

1872 30,000, 

1873 15,000, 

1874 15,000, 

1875 15,000, 

1876 2,000, 

1878 2,000, 

1879 1,500, 

Total  to  1879 |297,230. 

Commerce. 

Benefits  of  improvement  to  commerce,  '66,  iv,  78;  '67,  67 :  '69, 25;  '71,  31 ;  '75,  i, 

189;  '76,  li,  332,  334.    Effect  of  conflagration,  1868;  loss,  $1,500,000,  '68^  97; 

'76,  ii,  332.    Local  interests,  '67,  66,  67;  '70,  92;  '75,  i,  190;  '76^  ii,  331,  334. 

Memorial  to  Congress  requesting  protection  of  harbor,  '76,  ii,  ^2. 
Statistics,  '67,  67;  M58,  97;  '70,  92;  '72,  114;  '74,  i,  137;  '75,  i,  190,  191;  '77, 

851,  852;  '78»  1141;  '79,  1483. 

Contracts. 


'67,  21. 

'69,22. 
'70,  34. 
•71,  31. 
'72,  30. 
'73,32. 
'74,  i,  37. 
'75,  i,  41. 
'76,  i,  94. 
'78»  113. 
'79,  152. 


Tear. 

ContTAotor. 

Contract  for— 

Beferenoes. 

1867 

• 
W.  Fermifioii 

Constraction  of  breakwater 

do 

'67,57,W;   'OB,  95;   '60,  X 
'07,  OB. 

1867 

Peter  White 

1807 

Golly  &  Weston* 

W.  FeriniBoii 

Frunins 

'08.  96:  '76.  ii.  833. 

1867 

■i~~j..i5  •.••..•...•.....■*••••.• 
do... 

•67  5. 

1869 
1870 

Hart  &  Jenoingst ■. 

Jamea  Caldwell 

Constraction  of  breakwater 

do 

'6D,24,78;  '76,11,333. 
'71,100. 

1871 

Sidney  Adama 

do 

'71,109. 

187G 

Edward  Powell 

do 

'76, 1-  189. 

1875 

H.  J.  Lntea 

do 

'76.  il  830. 833. 

*  Contract  annulled  and  awarded  to  W.  Forgnaon,  '67, 09.  tContraot  extended,  ^76,  li,  333. 


BITEBB  AHD  BABBOBS. 
aiAB<tVETXE  HAKBOB,  lUCH.-Coutiiiiied. 


2d£r 


■tracts — Continued . 
•rtncU  of  bids,  '67,  68. 
«tracU  of  contxacta,  '67,  69;  '66;  97;  '6: 
[teeers. 
UKT  or  Enginkebs. 

Seporta,  '66,  iii,  S;  '67,  SI;  '68,  23;  '6! 
'74,  i,  37 ;  '75,  i,  41 ;  '76,  i,  94  ;  '77,  91 

Hal.  W.  i:  Eaynolds,"  1866.     Beporto,  '66.  iv,  77:  '67,  256. 

aij.  J.  B.  Wheelor,  1866-70.    Eeporto,  '67,  86 ;  '68,  94. 

UiJ.  D.  C.  Honaton,  1870-'75.     Bepoita,  '70,  92;  '71,  106;  '72,  113;  '73, 195;  '7^ 

i,137. 
kl^.  H.  U.  Bobert,  1875-'—.    Beporta,  '75,  1,  1B9;  '76,  li,  330;  '77,  851;  '78, 

1140 ;  '79,  1482. 


»,  78;  '76,  ii,  331. 


^ieat.  J.  B.  Qolon.    B«vort,  '67,  67. 

William  H.  Hurding.    Beporta,  '68;  H;  '74,  i,  138;  '7S,  i,  189. 

:apt.  J.  W.  Coyler.     B«pOTt,  '73,  195. 

i.  S.  Littlefiel^  '68,  95. 

laiates. 

H.^.  W.  F.  Bajnolda,  1866,  for  a  oiib  breakwater:  Brat  location,  $3^139.58  (the 
one  oboaen,  '67,  67),  '66,  lii,  8,  iv,  81 ;  '76,  ii,  332;  aecood  location,  f279,7B4.10, 
'66,  iv,  82. 

H^j.  H.  M.  Bobeit,  1876,  for  cxteumon  of  bMakwoter  400  linear  feet  in  33  fset  of 
water,  at  eetimated  coat  of  $66,000,  '73,  1,  109;  '78,  1140:  '79,  1482.  Break- 
water ext«nded  10  feet  beyond  origiuall j  proposed  leoglb  for  about  ^,000  leaa 
than  original  eatimnted  OMt,  '76,  li,  330;  ^79,  1462. 

>eadltw«s.    (See  Financial  Btatementa.) 

r  rapain  to  breakwater,  '76,  U,  331 ;  '77,  853;  '78,  113, 1141. 

MicbU  Stnte^eDts. 

k  iii,  6;  '67,  81;  '68,  08,  96,  97;  '69,  85;  '70,  34,  98;  '71,  31;  '7%  30,  114:  '73, 
aa,  196;  '74,  i,  37,  1.13;  '75,  i,  41,  189,190;  '76,1,94,11,330,331;  '77,98,856} 
■78,  m,  1141;  '79,  15M,  1483. 
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hired  Ul»r,  minor  repoirB. 

■T7,9S.M1. 

•78,  ii3,mu. 

__ 

1 

—    I  - 

r.1.  Project  completed  ;  brcakwntor  8,010  feet  long  :  coat  of  work  conipared  with 
original  estimate  of  1866,  '76,  il,  m;  '77,  esf;  "79,  1482.  HIatory  of  opera- 
tiona,  '76;  U,  331.  Abetraote  of  materiolB  naed  and  work  done,  '67,  69;  '68,97; 
'76,  ii,  331. 

r steal  CharacterlMlcs* 

netal,  of  Marquette  Harbor,  '71,  109;  '76y  U,  331.  Cbaraoter  of  aubstratum,  a* 
determined  by  borings  taken  in  1869  on  line  of  piei,  '76,  ii,  333. 


S96  IKDXZ  OF 

lltAB^IITETTS  HARSOB,  HEIOH.— OoutiBiied. 

Projects. 

By  M%j.  W.  F.  Raynolds,  1866,  for  a  crib  breakwater  from  north  side  of  harVnr, 
southerly,  for  a  distance  of  2,000  linear  feet,  in  four  sections  of  500  feet  each, 
respectively  (beginning  at  shore  end),  25,  30,  35,  and  40  feet  in  width ;  entii« 
structnre  when  completed  to  be  5  feet  above  the  water,  filled  with  ballaBt  and 
decked,  *66,  iv,  79,  80,  82;  estimated  cost,  |385, 129.58,  '66,  iii,  8,  iv,  81 ;  '76^ 
ii,  332.  In  1875  the  breakwater  was  completed  to  a  length  of  2,0t0  feet  (or  10 
feet  beyond  original  estimate),  at  a  cost  of  $92,000  less  than  originally  estimated, 
•76,  iL  330 ;  »79,  1482. 

By  M%|.  H.  M.  Robert,  1875,  for  farther  extension  of  breakwater  for  an  additi<nuJ 
distance  of  400  feet,  at  an  estimated  cost  (not  in  addition  to  original  estiinate) 
of  168,000,  '75,  i,  189;  '79,  1482. 

Svrreys. 

1859.  Of  Marqnette  Harbor,  under  direction  of  Captain  Meade,  '67,  53,  566. 

Of  harbor,  '76,  ii,  330. 


MATACM^BDAy  TEX.— (See  Iin>iANOLA,  Passo  Cavaixo,  sto.) 


JHATAPOIVI  BITEB,  TA«— Examutation  of. 

Commerce. 

Justification  of  improvement,  '75,  ii,  168. 
Engineers. 
Chief  of  Enoinebbb. 

Report,  '75,  i,  95. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  8.  C.  E.,  Report,  '75,  i,  95. 
Estimates.    ( See  Plans. ) 

Description  of,  '75.  ii,  166,  167,  168,  169.    List  of  obstructions,  '75,  H,  16r,  168. 
Plans. 

Of  S.  T.  Abert,  1875,  for  removal  of  obstructions  and  closung  secondary  channels; 
estimated  cost,  $34,059,  '75,  ii,  169, 170. 
Surveys. 

1828.  By  Colonel  Crozet,  '75,  ii,  166. 

1874.  Examination  made,  '75,  i,  95. 


MATIlVICirS  ISIiAlVD,  ME.— StTRVET  for  a  barbob  at. 

Commerce. 

Improvement  of  T^-Pound  Harbor  is  not  warranted,  '76,  i,  194.    Benefit  to 

meroe  by  the  improvement  of  Matinicns  Harbor,  '76,  i,  195.    Availabili^  as  s 
harbor  of  refuge,  '76,  i,  197,  198. 

Eagiaeers. 

Chief  of  Engineers. 

Report,  '76,  i,  48. 
Engineer  in  Charge. 

Lieut.  Col  George  Thom,  1875.    Report,  '76^  i,  194. 
Assistant. 
Sophus  Haasensen.  1875.    Report,  '76,  i,  196. 
Estiaiates.    (See  Plans.) 
Physical  Cbaracteristles. 
General,  '76,  i,  195,  196,  198.    Tides,  '76,  i,  195, 197. 

Plaas. 

By  Sophus  Haaffensen,  for  three  breakwaters:  (1)  to  inolose  area  between  Matiiii- 
cus  Island,  Indian  and  Dexter  Ledges,  making  a  harbor  for  smaU  vessels  only, 
at  an  estimated  cost  of  $36,000 ;  (2)  to  make  a  harbor  for  vessels  of  all  classes, 
at  an  estimated  cost  of  $300,000:  (3^  from  Curtis  Point  to  Ten-Pound  Island 
and  from  Cato  Ledge  to  Ragged  Island,  to  make  a  harbor  of  refuge,  at  an 
mated  cost  of  $1,114,000,  '76,  i,  196, 197,  198. 
Sarvey. 

1875.  By  Sophus  Haogensen.    Report,  '76,  i,  196. 


BIVEBB  AKD  HABB0B8.  29? 

MAVKEE  BAT,  0H10.-(8m  Toixdo  Habbob.) 

■AVHEE  BITERt  ab«ve  Tole<l»,  Ohio.— Iuprovexkht  of. 

•rvprtfttlons. 

2,17,000, '72,  835. 
kateree. 

{Dtrementa  disciUMd,  '72,  335,  S36. 


Enqikekrs. 
[qwTM,  '71.  48;  ■13.  43,  45;  -73,  48. 
aaaaata  in  Chabox. 

lapt.  Q.  h.  OiUMpie,  IBTl.     Beport,  '72,  SSfi,  236. 
1^.  Pnnkliti  Haiwood,  1873.    It«port,  '73,  334. 


lUor  Uill 
$15,000,  ■ 


uniuatioti  ftiid  aurvef  ordered  bv  aet  of  Mkroh  3,  1971,  '71,  4S. 
rmUoas. 

l-*73.  33  159  oabic  yards,  dredged,  makiiiK  duumeL  for  veuela  drawing  7  ftot  of 
water,  between  Toledo  and  PeTT7«barg,  "TS,  324,  325. 
atcmM  CIlBracteriatlcs. 
■cription  of,  '72,  336,  S37. 


ate  and  Corporate  IFork. 

i  canal  embankment  built  bv  tlie  State  of  Ohio,  in  1840-'41,  an  inJnrT  to  tbe 
channel,  '73,  43. 

1.  B;  CapL  G.  L.  OiUeeple.    fieport,  '72,  235. 


[lacerB. 

iBF  or  EKonntBRS. 

[eporte,  '76,  i,  93. 

SINKER   IN   CHAKOB. 

m.  C.  B.  Conutock,  1876.    Beport,  '76^  it,  330. 
Hales.    (See  Plane.) 

H^jor  Comstock,  1876,  for  the  exoavatjon  of  a  portion  of  the  lock?  ledin 
•tmeting  entrance,  to  a  depth  of  15  feet  at  low-water;  eBtimatod  cost,  ftlft 

te.  II,  So.  '  ^ 

7.  Thia  loo^itf  inolnded  in  the  Lake  Snrrej,  '76,  ij,  330. 


BEKEB*S  ISLADTD  I.OCK  AND  DAIH.— (See  UjeauBon  Biveb.) 


^98  INDEX   OP 

MEMPHISt  TEIVIf  •— Pbotbctzok  of  bivbr  fboht. 

Appropriations. 

1878 146, 000, '78,  88,  637. 

1879 37,000,  '79,  117,98a 

Engineers. 

Chief  of  Engineers. 

Reports,  '77.  78;  '78,  88;  '79,  117. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyaurd.    Reports,  '77,  490;  '78,  637 ;  '79,  979. 
Assistant. 
G.  Barney.    Report,  *79,  980. 
Estimates.    (8ee  Projects. ) 
Financial  Statements. 

•78»  88,  637  ;  '79,  117,  980. 
Operations. 

1878-79.  Protection  of  city  front,  work  done  lny  hired  labor,  '79, 117,  979,  98L 
Piiysicai  Cliaracteristics. 

(See  Mississippi  River  below  Cairo.) 
Projects. 
Capt.  W.  H.  H.  Benvaurd,  1877,  to  protect  water  front  by  shore  proteotion  for  s 
distan«&  of  7,600  linear  feet;  estimated  cost,  |170,000,  '77,  78,  493;  '78,  637 ; 
'79.  979. 
jSlnrreys. 
At  Memphis,  '78»  637. 


MEIVBOGIIirO  BAT,  €AIj«— Examination  of. 
(See  Pacific  Coast,  Harbor  of  Rbfuob.) 

Engineers. 

Chibf  of  Engineers. 

Reports,  '77,  123. 
Board  of  Engineers. 
For  the  Pacific  Coast  met  Aneost,  1876,  to  examine  the  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent  City,  Cal.,  with  a  riew  of  eetablishin^ 
a  breakwater  and  harbor  of  refuge.    The  board  consider  that  a  harbor  of  very 
limited  capacity  could  be  built  here.    Report,  '77,  1052. 
(Lieut.  Cols.  R.  S.  Williamson,  B.  S.  Alexander,  and  C.  8.  Stewart,  and  Mi^.  G.  H. 
Mei^deU.) 
Estimates. 
By  Board  of  Engineers  for  breakwater,  $3,455,100,  '77,  1058. 


MENOMONEE  BLA.BBOB,  MICH.  AND  UTIS.— iMPRovEMDrr  of. 

Appropriations. 

1871 125,000, '71,32. 

1872 25, 000, '72,  31, 

1873 25,000, '73,  82. 

1874 25, 000, '74,  i,  37. 

1875 25,000,'75,  i,  42. 

1876 8,000,'76,  i,  95. 

1878 10,000, '78,113. 

1879 10,000, '79,  152. 

Total  to  1879 $153,000. 

Commerce. 

Local  interests,  '67,  132,  133;  '73,  197.    Justification  of  improYement,  '67,  134: 

'75,  i,  193;  '76,11,  338. 
Statistics  '67, 133:  '72,  115;  '73,. 197;  '74,  i,  139;  '75,  i,  193,  194:  '76^  11,335; 

•77,  853;  '78.  1143;  '79,  I486. 


BIYEBS  AND  HARBORS. 
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MENOMONEE  HABBOB,  MICH.  AlfB  WI8.-Coatinaed. 
C#Btraets. 


Contractor. 


1871 

im 

1974 

1874 

UTS 

vn 

1878 
1878 


AlnerKirby 

do....- 

Menomonee  Dredge  Caiiip«iiy 

Green  Bay  Dredge  ana  Pile-DiiTer 
Company. 

Menomonee  Dredge  Company* 

Tmman  &  Schrteder 


Menomonee  Dredge  Company. 
Dredge 


Green  Bay 
Company. 


ige  ana  Pile-DriTer 


Contract  for— 


Kateriala  and  labor. 
do 


Dredging,  per  cnblc  yard 
Consmionon  of  pile  pier. 

Dredging,  per  cnbio  yard 

ICateriala  and  labor 

Dredging,  per  cabio  yard 
Materiau  and  labor 


Rate. 


10  25 


144 

io* 


Referencea. 


'71, 110. 
'74, 1,  138. 
'74,  I,  138. 
'75,  i,  192. 

'75,  i,  93. 
'77,  852. 
'78, 1142. 
'79, 1484. 


*  Contract  ext^mded,  '70,  ii,  884. 
Abstracts  of  bids,  '75,  i,  194;  '77,  854;  '79,  1485. 


Chief  of  ENGmssBS. 
Reports,  '67.  27;  '71,  31;  '72,  31;  '73,  32;  '74,  i,  37;  '75,  i,  41;  '76,  i,  94;  '77, 
99;  '78,  113;  '79,  152. 

EXGINEER8  IN  ChaBGE. 

Ifaj.  J.  B.  Wheeler,  1866-^0,  '70,  32.    Report,  '67,  32. 
Capt.  J.  W.  Cuyler,  1870,  temporarily  in  charge,  '70,  32,  33. 
Mig.  D,  C.  Houston,  1870-75.    Reports,  '71,  109;  '72,  114;  '73,  196;  '74,  i,  138. 
Maj.  H.  M.  Rohert,  1875-'—.    Reports,  '75,  i,  192 ;  '76,  ii,  334 ;  '77,  852 ;  '78,  1141 ; 
'79,  1484. 

A88I8TA17TB. 

W.  T.  Casgrain.    Report,  '67,  132. 
Capt.  J.  W.  Cnyler.    Reports,  '72,  114 ;  '73,  196. 
W.H.  Bearding.    Reports^  '74,  i,  138;  '75,  i,  192. 
£stliBiftte8«    (See  Plans  and  Projects.) 
Expenditures*    (See  also  Financial  Statements.) 

In  repairs  of  south  pier,  '77,  853. 
Financial  Statements. 
•71,  32;  '72,  31,  115;  '73,  32,  197 ;  '74,  i,  37,  139;  '75,  i,  42,  193;  '76,  i,  95,  ii,  334; 
•77.  99,  852,  853;  '78,  113,  1141,  1142;  '79,  152,  1484. 
Operations. 
1871-^72.  1,150  Unear  feet  of  pile  pier  hnllt  on  the  south  pier,  '72, 31, 115 ;  '76,  ii,  336. 
1872-'73.  134  linear  feet  of  pile  pier  huilt  on  the  north  and  197  feet  on  south  side, 
and  133  feet  of  superstructure  on  the  south  pier ;  585  feet  of  slab  pier  on  nortn 
side  buUt.  '73,  196,  197;  '76^  ii,  337. 
1873-*74.  352  linear  feet  pile  pier  on  north  side  and  720  feet  on  south  side  built ;  alfio 

69  feet  of  superstructure  on  south  pier,  '74,  i,  138 ;  '76,  ii,  337. 
1874-75.  128  linear  feet  of  pile  pier  on  north  side  and  96  feet  on  south  side  built ; 
32  feet  of  superstructure  built  on  south  side ;  also  60,005  cubic  yards  of  dredg- 
ing; repairs  of  piers,  '75,  i,  192;  '76,  ii,  337. 
1875-76.  93,477  cubic  yards  of  material  dredged  from  channel ;  repairs  of  piers,  '76, 

iL335. 
1876-77.  40,584  cubic  yards  of  material  dredged  from  channel,  '77,  852. 
1877-78.  150  linear  feet  of  crib  pier  on  north  side  and  100  feet  on  south  side  built ; 
3,724  cubic  yards  of  material  dredged  from  channel ;  resurvey  of  channel,  '78, 
113,  1143. 
1878^9.  150  linear  feet  of  crib  pier  built  on  the  north  side ;  also  100  feet  of  super- 
structure built  on  south  and  150  feet  on  north  pier ;  1,588  cubic  yards  of  mate- 
rial ^Lredged  from  channel,  '79,  152,  1484. 
History  of  operations,  '76,  ii,  335.    Channel  is  125  feet  wide,  14  feet  deep,  and  2,800 
feet  long,  '76,  ii,  337.    List  of  material  used  and  work  done,  with  average  cost 
of  cribs,  '78,  1142;  '79, 1485. 
Pkysical  Characteristics. 
(^neral  characteristics  of  Menomonee  River  and  Harbor,  '67, 132 ;  '76,  ii,  335,  338. 
Depth  of  water  in  river  mouth  previous  to  improvement,  '76,  ii,  335, 336.   Bot 
torn  hard,  compact  sand,  '72,  115 ;  '76,  ii,  336 ;  '73,  197.    Effect  of  south  pier  on 
river  current,  '72,  115. 
Plans. 
By  W.  T.  Casgrain,  under  direction  of  Maj.  J.  B.  Wheeler,  to  open  a  channel  across 
the  neck  of  land  between  Green  Bay  and  the  Menomonee  River,  and  to  con- 
struct two  parallel  piers  in  a  direction  due  east ;  north  pier  1,375  linear  feet 
and  south  pier  1,275  linear  feet ;  dredging  in  channel  and  in  an  inside  basin  to 
a  depth  of  12  feet ;  estimated  cost,  $252,571,  '67,  27,  134, 135. 


800  INDKX  OP 

MENOMOMEi:  HARBOR,  MICH.  AND  WIS.— Contiiiiied. 

'I 
Private  and  Corporate  Work* 

The  '<gap''  ('72,  115)  closed  by  pile  work,  '73, 197 ;  '76,  ii,  337.    Interior  dredgii^ 

and  docking  by  the  miU  owners  in  1874-76-?77,  '75,  i,  192;  '76,  u,  335;  'TVSC 
Projects. 
By  MaJ.  D.  C.  Houston,  1871 --72,  for  improyement  of  the  harbor  h^  two  paraDel  pQ| 

piers  ut  the  mouth  of  the  river,  400  feet  apart,  and  extendinlr  to  the  IS-iool 

curve  in  Green  Bay,  '71,  109;  '72, 115;  '76,  ii,  336. 
To  extend  the  piers  to  the  16-foot  curve  in  the  bay,  1874,  and  to  dredge  a  channel 

14  feet  deep  from  mouth  of  river  to  the  crossing  of  the  ferry  above ;  estimated 

cost,  1212,000;  '74,  1, 139;  '79, 1484. 
Surveys* 
1867.  Under  direction  of  M^j.  J.  B.  Wheeler,  '67,  27,  132 ;  '76,  u,  336. 
1871.  Examination  under  direction  of  M%Jor  Houston,  '71, 109 ;  '76,  ii,  336. 
1878.  Besurvey  of  channel,  '78,  113,  1148. 
Maps. 
Of  harbor,  '76,  ii,  334. 


MERRIMAC  RITERy  MASS*  (ineladlnff  NewbiUTport  Harl^er).- 

Impbovemjent  of. 

Appropriations* 

1828 132,100  00.    Act  of  May  23. 

1830 3,506  72.    Act  of  April  23. 

1831 16,000  00.    Act  of  March  2. 

1833 4,900  00.    ActofMarch2. 

1834 3,860  00.    Act  of  June  28. 

1870 25,000  00,  '71,93. 

1871 25,000  00,  '71,93. 

1872 25,000  00, '72,  92, 

1873 25,000  00, '73,  101. 

1874 10,000  00,  '74,  i.  111. 

1875 12,000  00,  '75,  i,  116. 

1878 10,000  00,  '78,41. 

1879 5,000  00, '79,  49. 

Totaltol879 1197,366  72. 

Statement  of  appropriations,  '73, 1081 ;  '76, 1, 165;  '79,  264. 
Commerce* 
Justification  of  improvement,  '70,  472;  '73,  1112,  1113;  '79,  267.    Newbniyport  s 

harbor  of  refuge,  '70^  472. 
Statistics,  '77,  171 ;  '78>  206;  '79,  266,  267. 
Contracts* 
1870.  6.  W.  Townsend,  removal  of  obstructions,  '70;  467.    A.  Basohk^,  removal  of 
obstructions,  at  $25  per  cubic  yard,  '70;  467;  '71,  869.— 1871.  W.  8.  Pietch, 
dredging,  at  910  per  cubic  yard,  '71, 868.— 1873.  A.  R.  Wright,  dredging,  at  $4.» 
per  cubic  yard,  '73, 1082.   A..R.  Wright,  dredging,  at  $4.50  per  cubic  yard,  '73^ 
1082. — 1875.  Curtis,  Fobes  &,  Co.,  dredging,  at  35  cents  per  cubio  yard,  '75,  Uy 
401.— 1878.  T.  A.  Sylvester,  removal  of  rock,  at  (28  per  cubic  yard,  '79,  964. 
Abstracto  of  contracts,  '71,  m;  '75,  ii,  402;  '79,  266. 
Abstracts  of  bids,  '71,  869;  '75,  i,  401;  '79,  266. 
Engineers* 
Chief  of  Engineers. 
Reports,  '69,  60;  '70,  78;  '71,  92;  '72,  91;  '73,  101,  106;  '74,  i,  110;  '75,  i,  116; 
'76,  i,  42;  '77,  36;  '78,  41;  '79,  48. 
Engineers  in  Charge. 
Lieut.  Col.  J.  6.  Foster,  1869-71.    Reports,  '69,  421,  437;  '70,  467,  469,  471,  473; 

'71.  867 
Lieut.  Col!  George  Thom,  1871-^—.    Reports,  '71,  866 ;  '72,  940,  961 ;  '73^  1061, 
1112, 1114;  '74,  ii,  310;  '75,  ii,  399;  '76,  i,  165;  '77,  169-;  '78,  206;  '79,  964. 

Afifll  fVTJL  NTH 

Capt.  6.  L.  Gillespie.    Report,  '69,  438. 
Henry  Mitchell.    Report,  '70,  474. 
D.  Koppman,  '70,  473. 
Lieut.  J.  B.  (^inn.    Report,  '73, 1112. 
G.  P.  Low.    Report,  '72,  962. 
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Hutory  of  operations,  '71,  BBJ. 
T«ble  of  iiapiOTeinente,  '77,  170 ;  '78,  2i 
Pkraical  Characteristics. 

'''■cription  of  obstmctioua,  ''"' 
■74,961,962;  ■73,1113. 
ruus. 

By  Hrary  Mitchell,  1870,  for  moving  bargea  over  the  rapids,  '70,  476. 
Bt  LieateDnnt-ColoDel  'Thorn,  1871,  tor  slack-water  nsTigatioD  bj  means  of  look 
and  dam  mt  Upper  Falls;  dam  WO  feet  by  9  feet ;  estunated  coat,  $130,000,  '71, 
869;  '72,962. 
FriTBtc  aad  Coroorate  IForb. 

Surrey,  by  Henry  Hitohell,  for  the  PentneketllaTigation  Company,  '70,  474. 
Frsjccts. 
By  Captain  Gillespie,  1869,  for  the  removal  of  obetmctions  from  Upper  and  Lower 
FsUh,  of  GaQcway  Bock,  thu  "  Boilen,"  and  awreck  near  the  month;  estimated 
cost,  $e9,025,  '69,  421,  438;  '70,  469,  473;  '7a  i,  165. 
Sj  Lientenaut-Coloael  Thorn,   1871,  amending  the  foregoing  by  a  re-estimate  of 

|1&),000,  based  on  a  remrvey,  '71,  OS,  B67. 
By  0.  P.  Low,  1871,  fbr  channel  60  feet  wide  and  4  feet  navigable  depth  at  low 
stages,  to  the  lower  locks  at  Lawrenoe ;  estimated  cost,  1115,000,  '72,  961,  060. 
After  various  revisions  and  re-eatimates, '72,  941 ;  '73,1112,1114;  '74,11,311; 
'79,  865 ;   the  prtjeot,  as  adopt«d,  consisted  in  the  removal  of  obstructions  to  a 
depth  of  12  feet  at  oi4inary  high-wat«r  from  month  U>  Haverhill,  15  miles, 
thence  4  miles  throngh  the  falls  to  a  depth  of  4  feet ;  also  for  the  improvement 
of  NewbuT^^jtort  HarlioT,  the  removal  of  North  aud  Booth  Oaugway  Bocks  to  a 
depth  of  9  feet  at  mean  low-wat«T,  and  the  "  Boilers"  to  a  depth  of  5  feet;  the 
removal  of  a  sDnken  wreck;  estimated  cost,  tl47,000,  '76,  1,  I6Q;  '77,  170. 
Bsrreys. 
\W.  Satvey  bv  Captain  Gillespie,  '69,  60,  421,  437,  438,  473,  474. 
ISTl.  Survey  by  O.  P.  Low,  from  Hazeltine  Baplds  to  Lawrence,  '72,  HO,  961,  962; 

'73,  106. 
1873.  Snrvey  by  Lient.  J.  B.  Qatnn,  '73, 1112 
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MICHIOAN  eiTT  HAliBOSU  IIVB.— iMmoTSiOBirr  or. 


AppropiiatloMs. 


1837 

1838.; 

1844 

1852 

1866 

1668  (aUotment) 
1869  (allotment) 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1878  (allotment) 

1878 

1879 


'66,  iii,  35. 


120,000  00^ 
30,000  00 
60,733  59 
25,000  00 
20,000  00 
75,000  00 
25,000  00,' '68,  24;  '69,  29. 
31, 185  00,  '69,  22,  29. 
25,000  00,  '70,38. 
15,000  00, '71,  36. 
50,000  00,  '72,34. 
50, 000  00,  '73,  35. 
60, 000  00,  '74,  i,  41. 
50, 000  00,  '75,  i,  46. 
35,000  00, '76,  i,  99. 
2,5C0  00, '78,  119. 
75, 000  00,  '78,  119. 
40, 000  00,  '79,  160. 


Total  to  1879 $679, 418  59. 

$470.33  also  appropriated  for  the  claim  of  J.  B.  Bowes.    Act  of  March  2,  1855. 
Appropriation  of  1866  was  to  be  available  when  it  was  shown  that  $100,000  had 

been  expended  by  Michigan  City  Harbor  Company,  '67,  23,  96;  $25,000  of  m»- 

propriation  of  1878  to  be  applied  to  improvement  of  inner  harbor,  '78,  11^. 

Lists  of  appropriations,  '69,  29;  '74,  i,  161;  '76,  i,  235;  '79,  1591. 
Commerce. 
Justification  of  improvement,  '67,  93,  96;  '68^  115:  '70.  97,  108;  '76^  ii,445,  451; 

'77,  898;  '79,  1589.    Commercial  advantages  of  Michigan  City,  '70,  106. 
Statistics,  '67,  93,  99;  '70,  108;  '72,  131;  '74,  i,  161;  '76,  i,  235;  '76,  ii,  445;  '77, 

898;  '78,1189;  '79,  15ft2. 
Contracts. 


Year. 


1867 
1867 
1867 
1868 
1872 
1873 
1874 
1875 
1879 


ContnMJt  with— 


F.  A.  Slater* 

Chapin&  Wells 

J.  Jj.  Dolan 

do 

Fox  &.B.owtad 

James  H.  Lodlie 

C  albert  &  Hopldnst. 

..  .    do 

U.  Chilbeit  &  Co 


Contract  for— 


Timber  and  ftaming 

Bolts  And  spikes 

Stone  and  brash 

Timber  and  framing 

Pier  extension 

do 

Bnilding  pUe  biealcwater . 
Building  crib  breakwater. 
Dredgtag 


Beferenoes. 


'«7,28. 

'67,23. 

'67,28. 

'68, 112. 

»73,  216. 

*73,  216. 

*75  li  234. 

'76*,  i,  235*;  '76,  il,  447. 

'79, 1S64. 


t  Work  transferred  to  eastern  pier  of  outer  basin,  ^76,  i,  S37. 


*  Contract  annoUed,  '68, 112. 

Abstracts  of  bids,  '67,  93;  '68,  113;  '76,  ii.  446:  '79,  1594. 
Abstracts  of  contracts,  '67,  58,  94;  '68,  114;  '76,  ii,  447. 
Defense. 
Plan  for  roadstead,  for  armed  vessels,  and  for  general  commerce  of  the  lakes,  8.  Doe. 
42,  35th  Cong.,  Ist  Se-s.,  page  175. 
Documents. 
S.  Doc.  16,  34th  Cong.,  3d  Sees.    Report  of  Mi^j.  J.  D.  Graham,  1856,  S.  Doc.  42, 
35th  Cong.,  1st  ^ss.,  page  74. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  ii,  41,  iii,  35;  '67,  23,  26 ;  '68,  32;  '69,  22,  28;  '70,  37 ;  '71,  36;  '72, 
34;  '73,  a5;  '74,  i,  41;  '75,  i,  46;  '76,  i,  99;  '77,  104;  '78,  118;  '79,  100. 
BoAKDS  OF  Engineers. 

Mentioned,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  74. 
Convened  at  Milwaukee,  January  19,  1870.    Decided  that  outer  harbor  is  not  Jasti- 
ified  by  local  commerce,  but  that  harbor  of  refuge  was  necessary,  and  tbis  is 
best  supplied  by  construction  of  outer  harbor.    (S^  Projects. )    Report,  '70,  I*^- 
(Col.  J.  N.  Macomb,  Lieut.  Col.  W.  F.  Raynolds  and  Minors  J.  B.  Wheeler,  Q- 
Weitzel,  and  Walter  McFarland.) 
Convened  at  Chicago  January  5, 1875.    Recommended  adoption  of  plan  for  ooo- 
struotion  of  breakwater  by  crib-workin  preference  to  pile- work.    Report,  '79,  it 
238. 
(Minors  G.  Weitzel,  D.  C.  Houston,  and  G.  L.  Gillespie.) 


BIYES8  ANB  HARBORS 


803 


miCmOAN  eiT¥  harbor,  IBTB.— continued. 

Eaginecrs — Continued. 

BoAKDS  OF  Enoinbicrs— Continued. 
Convened  July  >M,  1878.    Recommended  adoption  of  plan  (aee  Projects)  for  the 
construction  of  a  crib  breakwater  on  bearing  piles,  strengthened  on  rhe  lake 
side  by  vertical  timbers :  also  recommended  extension  of  east  pier  of  the  outer 
harbor.    Report,  '79,  1588. 
(liL^ors  D.  C.  Houston,  H.  M.  Robert,  J.  A.  Smith,  and  S.  M.  Mansfield,  and  Capt.  G. 
J.  Lydecker.) 
Engineers  in  Charge. 
Lieut.  CoL  J.  D.  Graham,  1856-^57.    Report,  8.  Doc.  42,  35th  Cong.,  1st  Sess., 

page  74. 
MajTj.  B.  Wheeler,  1866-^70,  '66,  ii,  41.    Reports,  '67,  93,  96,  100;  '68^  111,  115; 

•70,  107. 
Capt.  J.  W.  Cuyler,  1870,  '70,  33. 
Maj.  W.  E.  Merrill,  l'^70,  '70,  89;  '76,  ii,  450. 
Maj.  D.  C.  Houston,  1870-74,  '70,  32.    Reports,  '70,  97;  '71,  119;  '72,  130;  '73, 

216'  '74  i  160. 
Maj.  G.  L.  Gillespie,  1874-77.    Reports,  '75,  i,  234 ;  '76,  ii,  444. 
Capt.  G.  J.  Lydecker,  1877-79.    Reports,  '77,  896;  '78,  1187. 
Maj.  J.  A.  Smith,  1878-'—.    Report,  '79,  1587. 
Assistants. 
Capt.  A.  Mackenzie,  1866-^67,  '67,  93, 96.    Report,  '67,  97. 
Capt.  D.  P.  Heap,  1867-^68,  1869-70.    Reports,  '67,  93,  96 ;  '68,  111 ;  '70,  107. 
Lieut.  P.  A.  Hinman,  1872-74.    Reports,  '73,  216 ;  '74,  i,  160. 
R.  S.  Litdefield,  1876-77,  '77,  897. 
Estimates*    (See  also  Projects.) 
By  Capt.  D.  P.  Heap,  for  breakwater  and  dredging,  $578,500  and  $512,900,  '70,  110. 
By  Maj.  J.  A.  Smith,  for  dredging  and  filling  piers,  $69,175,  '79,  1590,  1592. 

Sxpenditnres.    (See  also  Financial  Statements.) 

Ib68,  for  repairs,  $1,750,  '68,  112. 

1W6-77,  for  repairs,  $11,706.70,  '77,  897. 

1877-79,  for  repairs,  $35, 000,  '79,  1591. 
Financial  Statements. 

•69,  29;  '70,  38,  97;  '71,  .16;  '72,  34,  130;  '73.  35,  217;  '74,  i,  41, 161;  '75,  i,  46,  236; 
'76,  i,  99,  ii,  445;  '77,  104,  898;  '78,  119,  1189;  '79,  160,  161,  1592,  1594. 
OBerations. 

Mention  of  former  operations,  '67,  98. 


Dredg- 
ing. 

Pier  extensioxk 

Breakwater. 

Bemarka. 

T»r. 

; 

Oater. 

Eastern. 

Pfle- 
work. 

References. 

East     West 

Crib. 

1 

PilQ. 

1 

1886-*97 

O.ydg. 
9,235 

SAtOLL 

L./L      L.fL 
1. 135          BBS 

L./L 

L.ft 

L,fL 

Length  previous  to  1866 

'67, 06, 96. 

UV7-*«6 

A,    a.vv 



'68,  82, 114. 

188g-*e9  11V  nsn 

96 

256 

708  feet  sheath  pflinc 

'69,28. 

188».70 

■^ 

Piers  built  to  12-foot  depth; 

sheath  piling  completed. 
Some  dredfrinii 

'70,  37, 97. 

18W-m 

'71,  86, 119. 

1371 -72 

70,000 
18.586 

, 

'72,  34, 130. 

1872-73 

1,226 

723  linear  feet  bridged 

Western  pier  extended  to  lino 

of  proposed  breakwater;  503 

feet  bridged. 

'73,  216. 

1873-74 

'74,  i,  41, 160. 

18?4-76 

50 
600 

45 

520 
296 

'75,  i,  46, 234{ 

1875-76 

Repairs 

'76,  ii,  444. 
'76,  tl,  444. 

18W-77 

1  conrse  snperstmctnre  bailt 
over  12  cribs :  repairs. 

4  courses  sapcrstructnre  laid ; 
cribsdisplaced  by  gales;  re- 
pairs. 

Saperstmcture   finished    550 
feet 

'77, 104, 896. 

1877-78 

'78, 118, 1187, 

1878-79 

64,119 

1 

1 

50 

1188. 
'79, 160, 1588, 

1691,    1508, 
1504. 

Al)«tnictB  of  labor  and  materials,  '67,  94:  '68,  114;  '75,  1,  234;  '76,  ii,  445;  '77, 
897;  '79.  1588.    History  of  operations,  '76,  ii,  447;  '79,  15d4. 
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MICHIOAN  €ITT  HARBOR,  nrB.-Contmaed. 

Physical  Characteristics. 

ChATacter  of  lake  bed,  '67,  93,  95 :  *  75,  i,  235.  Beooid  of  rise  and  fall  of  l4ike  Mieli- 
igan,  *67,  100.    Formation  of  ban,  '71,  119;  '75,  i,  235;  '79, 1593. 

Plans. 

By  Capt.  D.  P.  Heap,  for  constmction  of  two  outer  harbors  or  baaiiiAby  breakwaters 
and  dredging ;  for  first  plan  3,200  feet  of  pier- work,  and  for  second  plan  2,960 
feet  of  pier-work,  '70,  109,  110. 

By  Major  Smith,  for  dredging  and  refilling  cribs  with  stone,  '79,  1590, 1592. 
Private  and  Corporate  Work. 

$100,526.03  expended  by  Michigan  Citr  Harbor  Company  for  pier  oonstraotion, 
dredge,  &;o.,  '67,  23,  93,  96,  100.  Channel  protected  by  repairs  pnt  upon  the 
old  piers  by  citizens,  '72,  130.  Banks  of  channel  of  the  inner  harbor  protected 
by  revetment  bnilt  by  the  direction  of  the  city,  '79,  1593. 

Projects. 

By  Board  of  Engineers,  1857,  for  the  eonstraotion  of  a  breakwater,  at  an  ostimated 
cost  of  1384,376.50,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  74, 175. 

By  Maj.  J. B.  Wheeler,  for  extension  of  eastern  pier  288  feet,  western  pier  320  feet, 
and  dredging  between  them  to  a  depth  of  12  feet,  at  a  total  estimated  cost  or 
$52,577.40,  '67,  95,  97.  Modified  to  extend  eastern  pier  242  feet  and  western 
pier  498  feet,  '69,  28.  For  annual  dredging,  an  estimated  snm  of  $10,000,  '68^ 
32.  For  sheath  piling  1,350  feet  and  dredging  to  give  a  channel  1,350  feet  Ions, 
100  feet  wide,  and  12  ieet  deep,  at  an  estimated  cost  of  $35,422.50,  '68,  112, 115, 
117. 

By  Mi^.  D.  C.  Houston,  for  dredging  channel  up  to  the  railroad  bridge  1,800  feet 
long  and  200  feet  wide:  also  for  general  diredging,  at  a  total  estimated  cost  of 
$40,000,  '70,  97. 

By  BofuxL  of  Engineers,  1870,  for  the  construction  of  an  outer  harbor,  to  consist  of: 
Ist,  a  crib  breakwater,  parallel  with  and  a  portion  perpendicular  to  the  shore, 
in  all  1,700  linear  feet ;  2d,  320  feet  of  eastern  breakwater  perpendieular  to  the 
shore;  3d,  416  feet  of  eastern  breakwater  adjoining  the  shore;  also  for  tiie 
purchase  of  a  dred^ng  outfit  and  for  dredging,  at  a  total  estimated  cost  o^ 
originally,  $324, 421.40,  subsequently  increased  by  Captain  Lydecker  to  $355,000, 
'70,  125 ;  '76,  i,  449 ;  '77,  898.  Modified  by  Mqj.  I>.  C.  Honston,  to  consist  of  a 
pile  breakwater  in  place  of  crib- work,  '72,  130;  '75,  i,  236. 

By  Board  of  Engineers,  1875,  for  construction  of  a  breakwater  of  crib-work  1,400 
feet  in  length ;  also  for  completion  of  shore  end  of-  the  eastern  pier  of  the  outer 
basin,  at  an  estimated  cost  of,  originally,  $163,613.07,  subsequently  increased  by 
M^or  Gillespie  $25,104.04  additional,  '75,  i,  239.  240 ;  '76,  ii,  445.  Modified  in 
1878  to  have  the  cribs  rest  upon  a  foundation  of  bearing  piles,  at  an  estimated 
cost,  for  completion,  of  $117,000.  Approved  (see  Board  of  Engineers  of  187d), 
•79,  1589,  15*. 

By  Maj.  J.  A.  Smith,  for  dredging  inner  harbor  to  give  a  channel  2,700  feet  in  length, 
120  feet  in  width,  and  15  feet  in  depth,  at  an  estimated  cost  of  $50,000,  '79, 1593. 
Surveys. 

1852.  By  Mr.  Bowes,  '67,  100. 

1867.  By  Capt.  A.  Mackenzie,  '67,  26,  96.    Report,  '67,  97. 

1878.  Under  direction  of  M^or  Smith,  '79,  1593. 

Maps. 
Of  Michigan  City  Harbor,  '78, 1188.    Sketches  of  crib  for  breakwater,  '79, 158& 
Of  the  harbor,  '79,  1592. 

[E.A.C.] 


MIDDI.E  FORK,  KT.— (See  Kentucky  Riyeb.) 


MIIiFOBD  HARBOR,  COIVIV.— iBfFBOVXMKNT  or. 
Appropriations. 

1874 $5,000,  '74,  i,  101. 

1875 13,000, '75,  i,  104. 

1878 10,000,  '78,  52. 

Lists  of,  '77,  215;  '78,  402;  '79,  342,  343. 
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HEILFOBD  harbor,  conn.— Continned. 

C^Biinerce* 

Cammercial  advantages  of  Milford,  *73, 1042.    Jnstiflcation  of  Improvement,  '73, 

10^  1043;  '75,  ii,  254 ;  '76.  i,  225;  '78,  402. 
Statistics,  '73.  1045;  '74,  u,  261;  '76,  i,  225;  '77,  215;  '78,  402;  '79,  342,  343. 

Contracts. 

1875.  With  S.  F.  Shelbonme,  for  dredging  24,232  cubic  yards,  at  18  cents ;  contract 
extended,  '75,  ii,  256;  '76,  i,  225 ;  '77,  213.— 1878.  With  G.  C.  Fobes  &  Co.,  for 
dredging  2,406  cnbic  yards,  at  28  cents;  12,261  cubic  yards,  at  10  cents,  '79, 
341  3^. 

Abstracts  of  bids,  '75,  ii,  255;  '79,  341. 


Chief  of  Engineebs. 
Reports,  '72,  85;  '73,  93;  '74,  i,  101;  '75,  i,  104;  '76,  i,  52;  '77,  47;  '78,  52; 
'79,  58. 

ENGINEEEtS  IN  CHARGE. 

K^.  G.  K.  Warren,  1872-74.    Reports,  '73,  1041 ;  '74,  ii,  260. 
Mai.  J.  W.  Barlow,  1874-'—.    Reports,  '75,  ii,  254 ;  '76,  i,  225 ;  '77,  213 ;  '78,  402 ; 
'79,  341. 

J.  P.  Cotton,  1872.    Report,  '73,  1043. 
Samnel  Dale,  1874.    Report,  '75,  ii,  255. 

Efitf  IB  At^flu    rSee  also  Proiects  ^ 

By  J.  P.  Cotton,  for  a  breakwater,  |67,000,  '73,  1043,  1044.  Modified  by  Major  Bar- 
low to  $47,000,  '75,  ii,  254 ;  to  $55,000,  '75.  i,  104;  '76,  i,  225 ;  to  $45,000,  '79,  342. 
For  dredging,  $12,500,  '73,  1043, 1044. 

By  Maj.  J.  W.  Barlow,  for  dredging,  $3,500,  '79,  342. 

Financial  Statements. 

•74,  i,  101.  ii,  261;  '75,  i,  104,  ii,  255;  '76,  i,  52,  225;  '77,  47,  215;  '78,  52,  402; 
'79,  58,  344. 

Operations. 


Dredging. 


lg74-'75 
WW -77 
187e-'7» 


0.ydt. 


18,700 
6,433 


14,667 


Remarks. 


12  Jetties  bnilt 

Long  Jotty  commenced 

Longjotty  completed  except  coping 

Bepatn 

Coping  placed  on  long  Jetty 


Beferonoea. 


'75, 11,  255. 
'76,  i,  225. 
'77,  213,  214. 
'78,  402. 
'79,  342. 


History  of  operations,  '79.  343. 

PkTsicttl  C/bairactCFistlcs* 
Formation  of  bar,  '73,  1042;  '74,  u,  261;  '77,  214.     Site  of  Milford,  Conn»,  de- 
scribed, '73,  1042.    Tides,  '73,  1043. 
Plans. 
By  J.  P.  Cotton,  for  a  breakwater  at  Welch's  Point  890  feet  in  length ;  for  dredging 

channel  to  a  depth  of  8  feet,  '73,  1044. 
By  Major  Barlow,  for  dredging  channel  np  the  river,  '79,  342. 
PiiTate  and  Corporate  UTork. 
Attempt  of  citizens  to  protect  the  highway  from  the  nndermining  actienr  of  the 
waves  by  driving  rows  of  piles  parallel  with  the  shore,  '73,  1044. 
Projects. 
By  M%f  or  Warren,  for  the  constmction  of  2,650  linear  feet  of  ietties  to  protect  east 
shore  of  the  harbor  from  erosion  and  to  confine  the  action  of  the  tide  to  the 
channel  way ;  also  for  dredging  a  channel  across  the  bar  at  the  month  of  We- 
panwog  Biver  100  feet  wide  and  4  feet  deep,  at  a  total  estimated  cost  of  $18,000,. 
•73,1043;  '76,  ii,  261. 
By  M%jor  Barlow,  for  the  extension  of  the  channel  across  the  bar  at  the  month  of 
the  Wepanwog  River  up  to  the  town  wharves,  at  an  estimated  cost  of  1^,000,. 
'76,  i,  225;  '78,  402. 
Snrveys. 
1872.  By  J.  P.  Cotton.    Beport,  '73,  1043. 
Maps. 
Of  the  harbor,  '79,  342. 

20  EN 
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Appropriations. 

1^36  (lor  survey) $400  00.    Act  of  July  4, 

1843 30,000  00) 

1844 20,000  00  V66,  iii,35;  '76,  U,  386. 

1852 15,000  00  S 

1853 163  94) 

1864 15,  OOU  00  y66.  Ui,  35, 

1866 48,283  51  ) 

1869  (allotted) 35,  G40  00,  '69,  22. 

1870 40,000  00,  '70,  36. 

1871 38,000  00,  »71,  34. 

1873 10,000  00,  '73,  34. 

1874 10,000  00,  '74ii,  40. 

1875 25,000  00,  '75,  i,  44, 

1876 26,000  00,  '76,  1,36,97. 

1878 15,000  00,  '78,  116. 

1879 7,500  00, '79,  155. 

Total  to  1879 $335,987  45. 

Commerce. 

Commercial  importance  of  Milwaukee,  '66,  iv,  126;  '67,  78,  79;  '6Q,  103;  '73,  909. 
Early  improveiDeut  consisted  of  bridge  piers,  *76,  ii,  385.    Justification  of  im- 
provement, '66.  iv,  126;  '67,  78 ;  '74,  i,  150;  '79,  1525.    Harbor  of  refa|?«,  im- 
portance as,  '66,  iv,  126;  '67,  78;  '73,  209.    Railroads  and  shipping,  '66^  iv, 
126 ;  '77,  870. 
Statistics,  •66,iv,  126;  '67,79;  '68>105;  '70,94;  '72,125;  '73,209;  '77,870; 
'78,  1166;  '79,  1525. 
Contracts. 
1867.  v.  Kuhlman,  materials,  '67,  57 ;  '76,  il,  388.^1868.  C.  H.  Starke,  materials 
and  labor,  '76,  ii,  388.    £.  W.  Diercks,  materials,  '76,  ii,  388.— 1870.  Haahrouck 
&  Conro,  materials  and  labor,  '71,  34, 115. — 1871.  Henry  Starke,  matflriiUn  and 
labor,  '71,  115;  '72,  124.-1873.  Albert  Conro,  dred^ng, '73, 209.— 1874.  Albert 
Conro^  dredging,  at  28^  cents  per  cubic  yard,  '75,  i,  211. — 1875.  Albert  Conro, 
dredging,  materials  and  labor,  '75,  i,  212. 
Abstracts  oi^ids,  '67,  80;  '68^  106;  '75,  i,  211,212. 
Abstracts  of  contracts,  '67,  57,80;  '68,  105;  '75.  i,  212. 
IDociiments.    (Not  published  in  reports.) 

S.  Ex.  Doc.  16,  34th  Cong.,  3d  Sess. 
.filigineers. 
Chief  of  Engineers. 
Eeports,  '66,  i,  5,  iii,  12;  '67,  22;  '68,  30;  '69,  26 ;  '70,  35;  '71,  34 ;  '72,  33;  '73. 
34;  '74,  i,  40;  '75,  i,  44;  '76.  i,  97,  ii,  385;  '77,101;  '78,  116;  '79,  155. 
Board  of  Engineers. 

Directed  (1854)  to  revise  plan  for  improvement  of  hartM>r,  *76^  ii,  386. 
Enoineers  in  Charge. 
Lieut.  Col.  James  Eearnev,  1854,  '76,  ii,  386. 
Moi.  J.  D.  Graham,  185&-'64.     Report,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  86M., 

page  63. 
Lieut.  CoL  T.  J.  Cram,  1864.    Report,  '66,  i,  17. 
Maj.  J.  B.  Wheeler,  1866-'e9.    Reports,  '66,  iv,  126;  '67,  78;  '68,  103. 
Miy.  D.  C.  Houston,  1870-'—.    Reports,  '70,  94;  '71,  115;  '72,  124;  '78, 908:  '74^ 
i,  150;  '75,  i,  211;  '76,  ii,  385;  '77,  869;  '78,  1165;  '79,  1523. 
Assistants. 
H.  W.  GunnisoiL    Report,  S.  Ex.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  66, 
Capt.  D.  P.  Heap,  '67,  78. 

William  H.  Heardiug.    Reports,  '68, 103;  '72,  124;  '73, 208;  '74.  i,  ISO;  *77,  87G; 
'78,  1166;  '79,  1524. 
Ejiliniates.    (See  Plans  and  Projects.) 
Expenditures. 
In  repairs,  1864''65,  $2,171.27,  '66,  i,  18.    Total  cost,  1854,  of  pier  extension  000  fost 
to  each  pier,  and 4«f  lepairing  damages  caused  by  collisions,  $161,923.17,  '74,  ii 
152. 
Financial  StatenKents. 
'JB6,  iii,  12;  '67,  22;  '60,  30,103;  '69,  27;  '70.  36. 95 ;  '71.  34 ;  '72,3.*),  125;  '73,34, 
210;  '74,  i,  40, 152;  *75,i,  44,211;  '76,  i,  97,  ii,385;  '77,101,870;  '78,117,1166; 
'79,  155, 1525. 
.Relative  to  the  work  .of  Messrs.  Hasbroack  &,  Conro,  contractors  with  the  city  of 
Milwaukee,  ';76,  ii,  387. 
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ISil^WAIJKBB  nABBOB,  IVIS.— Continiifid. 

Leglslatton. 

Cny  of  Milwaukee  empowered  by  the  8tat6  legislattire  of  Wisoonsm  to  levy  a  tax 
on  city  property  for  harbor  Improvement,  '76,  ii,  386. 


iSAo  or  I»46,  piers  to  10  feet  of  water ;  dredging  at  old  river  mouth,  *76^  ii,  386. 


AtJocattaikiiown  os  the  "  Korth 


l^orth  pi«r. 


U54-'58 

UM-6S 

lM-97 
U67-'e8 
]M8-'6» 
l»-'70 

MW-71 
l«l-'72 

1S73.'74 

1874-75 
1875 -76 

iwe-T? 


L./L 
1,388 


300 
50 


850 


South  pier. 


I 


L./L   L./L 
I,t86 


800 
160 


*400 

noo 


100 
150 


860 


s 


L.SU 


400 


800 
331 


Dredg. 
ing. 


"Remarhi. 


0,ydM. 
71^006 


By  the  city  of  XAwftaltee  ud  the 
tJnitedStateBGoyemment.  (See 
Private  and  Corporate  Work.) 

Bepairs  to  pier* ;  saiMUtight  filling 

BelUUngcilbs 

do 

Dredging  in  nhanwJ —  

SUghtiepaira 


t 


20,825 


Guard  pilee  driven;  repairs  to 
pler-heada  and  saperstracture. 

I>redging  between  piers 

Dredeing  between  piers;  repairs.. 

Pier-beads  bnilt 

560  linear  feet  pile  and  timber  pro- 
teotikm. 

260  linear  feet  pile  protection ;  re- 
pairs. 


Befennoee. 


&  Ix.  Doc.  42,  35th 
Cong.,  let  Sess.,  pp. 
03-65.  ^76, 11,386, 387. 

W,  t  18. 

'«7,  22,78,80. 

'68, 104. 

»»,26;  »76. 11,388. 

TO.  35,  36,  M;   '76,  11, 


'71,  34, 115. 
'72,33,124;  '76,380. 
'73,34,208;  '76,11,380. 

'74, 1,  40, 150. 
'76,  i,  44, 211. 
'76, 1,  97,  11,  385. 
'77,101,860. 

»78, 116, 1166. 

'79, 156, 1524. 


*l£asoniy. 

Abstracts  of  materials  and  labor,  '67,  80:  '68^  105;  '72,  124,125.    History  of,  to 
1879,  '79.  1523. 

Pkysical  Cliaracterislics. 

General  characteristics  of  Milwaukee  River  and  tributaries.  '76,  ii,  385.    Character 

of  material  dredged  in  North  Cut,  S.  Ex.  Doc.  42,  35tn  Cong.,  1st  Sess.,  pages 

70,71. 
Encroachment  on  the  entrance,  1867,  by  a  bar  from  the  northward,  '67,  22 ;  which 

became  so  formidable  in  Vi^  that  extension  of  the  piers  was  necessitated,  '68, 

30;  '76,  ii,  388.    Effect  of  river  f^shets,  '76,  ii,  3B5.    Shoaling  of  entrance, 

'79,  1524. 
Fiass. 
By  Lieutenants  Center  and  Rose,  1836,  for  improving  the  entrance  to  the  harbor  by 

opening  the  ''North  or  Straight  Cut''  at  a  point  about  3,000  feet  north  of  the 

natural  mouth  of  the  river,  '76,  ii,  385,387;  '79,  1523. 
By  Mi^.  J.  D.  Graham,  1857,  for  repairs  to  piers  and  di'edgtng  at  old  entrance  of 

hiurbor ;  estimated  cost,  $48,283 ;  withdrawn  with  the  consent  of  the  Chief  of 

Engineers,  '66,  i,  5,  iv,  126. 
Private  and  Corporate  l¥ork. 
1^5.  |50,000  raised  by  taxation  of  property  In  the  city  of  Milwaukee  and  placed  at 

the  disposal  of  the  United  States  to  be  expended  for  local  harbor  improvement 

in  conjunction  with  $15,000  appropriated  in  1852  by  Oongress, '76,  ii,  386,387. 

Harbor  built  mainly  by  the  city  authorities,  1854-^57,  '69,  26.    Expenditures  by 

the  city  from  1855-70,  $445,971.20,  '76,  ii,  387 ;  '79, 152:). 
PNjeetS*    (See  also  Private  and  Corporate  Work.) 
By  Migor  Graham,  1856,  for  dredging  through  the  straight  eut  (defined  by  parallel 

piers  S^  feet  apart  and  extending  to  12  feet  depth  of  water)  '76,  ii,  386,  S.  Er 

Uoc.  42,  35th  Con^.,  1st  Sess.,  page  63. 
By  CoL  T.  J.  Cram,  1865,  for  rendering  the  piers  sand-tight  by  brush,  slab 

stone  filling ;  estimated  cost,  $3,750,  '66,  i,  18. 
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Projects — Continued . 
By  Major  Wheeler,  1867,  for  an  extension  of  the  piers  each  300  feet;  estimated  ooat, 

865,872.82,  '67,  22,29;  '74,  i,  151. 
By  Major  Wheeler,  1868,  to  extend  the  piers  400  feet  or  to  15  feet  depth  of  water; 

estimated  cost,  |80,000,  '68,  30 ;  '69,  27. 
By  Maj.  D.  C.  Houston,  1874,  for  cnt-stone  superstmctnre  on  2,240  linear  feet  of  pier; 

estimated  cost,  $300,000,  '74,  i,  40, 151. 
Fore^oin^  modified,  1875,  for  dry  masonry ;  estimated  cost,  $120,000,  '75,  i,  211;  '76^ 
ii,  38o.    Owing  to  limited  appropriations  stone  suiierstmotnre  was  limited  to 
the  north  pier  and  a  superstructure  of  wood  huilt  on  the  south  pier,  '77,  869. 
SurveFS. 
1836.  By  Lieutenants  Center  and  Rose,  '76,  ii,  385. 
1864.  '66,  i,  17. 

1867.  Soundings,  '68,  103;  '76,  ii,  388. 
1873.  Soundings,  '76,  ii,  :)90. 
Maps. 
Of  harhor, '66,  i. 

[B.A.C.] 


MIHriVESOTA  RITER,  MOriir.— Ibcproveicent  ot. 
Appvopiiatlons.  • 

1867 $37,500, '68^61,344. 

1870 10,000,  '70,57. 

1871 10,000,  '71,54. 

1872 10,000, '72,50. 

1873 10,000,  '73,51. 

1874 10,000,  '74,  i,  58. 

1875 10,000,  '75,1,63. 

1876 10,000, '76,  i,  85;  '77,572. 

1878 10,000, '78>  100,728. 

Total  to  1879 .$117, 500. 

Statement  of  appropriations,  '78,  728 ;  '79,  1185. 
€oininerce. 
Justification  of  improvement,  '68.  357;  '70,  293;  '75,  i,  367,406,416.    ImportaaMe 
above  Yellow  Medicine  River  less  than  hitherto  stated.  '73,  438, 440.    Ifo  com- 
merce above  Little  Rapids,  '77,  571 ;  '78,  728.    Capabilities  of  river  for,  '75^  i, 
402. 
Statistics,  '67,  363 ;  '68,  357 ;  '73,  440 ;  '75,  i,  366. 
Contracts. 
1867.  With  S.  A.  Hooper,  for  removal  of  snags  and  bowlders,  '67,  202;  '68^  345; 
•79,  1183;  terms  of,  '68^  346;  continued,  1871,  '71,  257;  '72,  280.— 1875.  F.  D. 
Winston,  '76,  i,  703.— 1877.   Dpuglas  &  Winston,  '77,  671;    '79,  1184.— 187a 
Warren  &  Perkins,  '79,  1184, 1186.    Difficulty  of  doing  work  by  oontraot^  '68, 
350;  '70,227. 
Abstracts  of,  for  removing  snags  and  bowlders,  '67,  262 ;  '68^  344, 345 ;  '76,  i,  706; 
'77,  573. 
Documents*    (Not  published  in  reports.) 
H.  Doc.  58,  39th  Cong.,  2d  Sess.,  '67,  260;  '74,  i,  288. 

Engrlneers. 

Chief  op  Cvoineers 

Reports,  '66,  iii,  36;' '67,  35;  '68^  51;  '69,  44;  '70,  57;  '71.  54;  '72,  60,52;  •73» 

.50.53;  '74, 1,  58;  '75,  i,  62,63;  '76.  i,  85;  '77,  86;  '78,  100;  '79,  135. 

Engineers  in  Charge. 

Maj.  G.  K.  Warren,  1866-70,  '67.  259.    Reports,  '67,  259;  '68.  299;  '69,191;  'TOL 
227  •  »75^  i  380.  /•»•/-» 

Col.  j!  N.  Maoomb,  1870-*73,  '70, 56.    Reports,  »70, 292 ;  '71, 257 ;  '72,  260 ;  '73, 43a 
Maj.  F.  U.  Farquhar,  1873-78,  '73,  50.    Keports,  '73,  411 ;  '74,  i,  288 ;  '75,  i,  360; 

'76,  i,  703 ;  '77,  571 ;  '78,  728. 
Capt.  C.  J.  Allen,  187*-^—.    Report,  '79,  1182. 

Assistants 

£.  Bell,  '68^  346;  '69,  199.    Report,  '71,  272. 

C.  E.  Da^is.    Reports,  '68,  347 ;  '75,  i,  416. 

O.  H.  Maxwell,  '68,  347. 

R.  A.  Brown.    Reports,  '73,  438;  '75,  i,  383. 

E.  n.  Douglass,  '75,  i,  360. 

J.  Callen.    Report,  '79,  1187. 


EIVBES  AND  HAEBOKS. 
RomfESOTA  BITER,  HINN.— Continaed. 


_  H^.  G.  E.  WaiND,  1867,  fbr  a  4-foat  depth  &om  montb  of  Mluneaola  to  Yellow 
Medicine  Sive;',  1775,500,  '67,  060;  '74,  i,  3%;  '75,  i,  361:  or  for  a  3  to  3  foot 
depth,  inolading  a  lock  and  dam  at  Little  Rapids,  1117,000,  '67,360;  or  for  a 
4-K>o(  navigation  &om  north  end  of  Lake  Travene  to  moath  of  Miimeaots  River 
bj  canal  and  TiTer  impTovement,  ^12,560,000,  '73,  i,  414. 

Bf  Assistant  C.  E.  Davis,  1)S6S,  for  a  4-foot  slack-nater  navieatioii  from  month  of 
Minnesota  to  Yellow  Medicine  b;  locks  and  dams,  f757,tiM),  '75,  i,  441. 

B;  Assistant  R.  A.  Biotm,  1873,  for  improvement  of  Upper  Minnesota  for  a  diatanco 
of  13  miles  by  dredging  and  wing-dams,  13,036,  '73,  439. 

Br  MiOor  Warren,  1867,  for  lock  and  dam  at  Little  Rapids,  <60,000,  '67, 260;  reviMd 
estimate,  1868,  $30,000,  '6S,  369. 

By  Mnjor  Farqnhar,  1875,  for  same,  $116,868,  '75,  i,  360;  revised,  |127,463,  '76,  i, 
704 ;  or  to  secnie  at  least  a  4-foot  depth  for  a  distance  of  116  miles  above  month 
by  slack-water  navigation,  obtained  by  locks  and  Poire^  syBt«m  of  needle  dams, 
1^,868.63,  '75,  i,  364;  '78,  728;  '79,  135,1183,1185;  comparison  of  cost  with 
that  of  canal,  '75,  i,  364;  or  removing  snaga  and  trees  above  Little  Falls, 
131,441,  '75,  364;  '76,  i,  704.  Of  coal:  of  detuled  survey  for  location  of  canal 
&om  Lake  I'Taverse  to  montb,  175,000,  '73,  i,  441. 
FlBuiciBl  8tat«ment§. 

■67,26a;  '68,301,350;  '69,  1«7 ;  '70,227;  '71,  258,362;  '72,380;  '73,411,437,441: 
'74,1,289;  '75,1,360;  '76,  i,  705;  '77.572;  '78,100;  '79,135,1185. 
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General  cbaracter  of  obstmctions,  '75,  i,  408.    Further  improvement  of  natural 
channel  nojaslifled,  '73,  i,  40ti.     SaagB  must  be  removed  each  year,  '77,  571. 
Cost  of  snags  removed,  '79,  1183.     History  of  previons  operations,  '79,  1183. 
PkTsical  Characteristics. 

Of  ancient  and  present  river,  '68, 307 ;  '75,  i,  385, 417.  Of  headwaters  of  Minnesota, 
'73,  43B;  '75,  i,  404,417,443.  Altitude  of  points  on,  '73.  440;  ■75,  i,  :!6l,404, 
410.  The  valley  originally  the  course  of  a  great  river,  '75,  i,  386.  Drainiii/ 
Lake  Winnipeg,  '75,  i,  389.  Evidences  of  former  extension  of  Winnipeg.  '75, 
i,  390.  Surface  geology  of,  '7JS,  i,  392.  Hypothesis  for  change  in  outlet  of,  '75, 
i,  394.  Slope,  cross-aectiou,  and  discharge  of  Minnesota,  '75,  1,  404,  406,  4'I7. 
"rribntaries  and  area  drained  by,  '75,  i,  412.  Discharge  meaauiement,  table  or, 
'75,  i,  443. 

Varren.  1867:  1st,  for  a  4-foot  depth  from  month  of  Minnesota  to 
!37  miles,  by  looks  and  dams,  H.  Doc.  56,  39th  Cong., 
""";  '75,1,440.  Objection  to, '73,  i,  403,  406;  '79,1182 
bar).  Sd,  for  a  3  to  3  foot  navigation  by  removing 
V  dredging,  lock  and  dam  at  Little  Falls,  '67, 361:; 
.  _,  .,  ___ ,  '79,  1182.  DifBcultiea  of,  '73,  i,  360, 403  (see  Projects).  3if,  for  ii 
4-foot  navigation  from  north  end  of  Lake  Traverae  to  month  of  Minnesota  li.v 
canal  )O0  feet  by  86  feet  by  5  feet,  located  on  right  bank  (except  when  |>as«in;; 
throagh  lakes)  to  below  confluence  of  Chippewa  River ;  thence  along  left  bank 
to  Litlte  Rapids  (Falls) ;  thence  by  river  improvement  to  montb ;  length  of  ca- 
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Plans— Continued . 

nal  and  lake  improTement,  251  miles ;  river,  30  milest  '75,  i,  409.    Propriety  o^ 
'75, 1,  416.    Plan  most  feasible,  '75,  i,  403  (see  projects  of  M^or  Faiquhar). 

By  Assistant  C.  E.  Dayis,  1868,  for  a  4-foot  slack-water  navigation  firom  mouth  of 
Minnesota  to  Yellow  Medicine  River,  237  miles,  by  means  of  locks  and  dams; 
locks  170  feet  by  40  feet,  lift  11  to  15  feet,  '75,  i,  41&-442.  Objections  to,  '75,  i, 
403, 408. 

By  Assistant  R.  A.  Brown,  1873,  for  improvement  frotn  month  of  YcUow  Medicine  te 
foot  of  Minnesota  Falls,  13  mile&  channel  50  feet  wide,  1  f6ot  deep,  by  dredging 
and  wing-dams,  '73,  4^.    Small  importance  of,  '73,  438. 
Projects. 

Under  which  work  has  been  done  from  1867  to  1877  was  the  removal  of  snags,  bowl- 
ders, drift  piles,  and  overhanging  trees,  '68,  349;  '69,  191;  '71«  257,:i73;  '72, 
306;  '74, 1,  2S;  '76^  i,  703;  '77,  571. 

By  Mig.  F.  U.  Farqnhar,  1875,  to  secure  at  least  a  4-foot  depth  for  a  distance  of  116 
miles  above  month  of  Minnesota  River  by  means  of  locks  and  dams ;  dams  to  be 
provided  with  Poire^  system  of  movable  needles ;  locks  50  feet  by  200  feet,  lift 
11  and  13  feet,  '75,  i,  362.  Advantages  of  compared  with  canal,  '75,  i,  365.  Not 
open  to  objections  urged  against  permanent  dams,  '75,  i,  362, 364.  Necessity  of 
lock  and  dam  at  Little  Rapids  on  either  plan,  '75,  i,  365.  Importance  of  work 
at  Little  Rapids,  '68,  369. 
Surreys* 

Made  m  ld66-'67  from  mouth  of  Minnesota  to  Yellow  Medicine,  '67,  259.  Character 
of,  '68^  301, 305, 364 ;  '70,  224 ;  '75,  i,  380, 416.  Instructions  to  assMante  making, 
'68,  303.  Outfits  for,  '68, 306.  Above  mouth  of  Yellow  Medicine,  '72, 880, 306 ; 
'73,438;  '75,  i,  382,443. 

1674-^5.  From  mouth  to  South  Bend^  116  miles,  '75,  i,  360,  Proposed,  from  Lake 
Traverse  to  mouth,  for  canal  location,  organisation  and  cost,  "75,  i)  415w  Early 
surveys  and  exploration,  '75,  i,  383. 

Maps. 
Of  mouth,  '75, 1,  386.    Of  head,  '75,  i,  387.    Of  islands  left  in  ancient  valley,  '75, 
i,  388. 

[L.  Y.  S.] 


MlSPIIililOIV  CBESK,  DEL.— iBiPBOVKMENT  of. 

A  pproprlatiOMS. 

1879, 13,000,  '79,  73. 
Commerce* 
Sbip-bnilding,  '79,  469. 
Statistics,  '79,  469. 
Engineers* 
Chief  of  Engineers. 

Reports,  '78»  63 ;  '79,  73, 75. 
Engineer  in  Charge. 
Col.  J.  N.  Macomb.    Report,  '79,  467. 

A  SSI  ST  ANT. 

W.  8.  Edwards.    Report,  '79.  468. 
Estimates.    (See  Plans  and  Projects.) 
IPlivsftc&l  C/h&r&etei*f sties 
Description  of,  '79,  468,469.    List  of  obstructions,  *79,  468.    Tidal  obserratioiis, 
'79,  469. 
Plans. 
By  Colonel  Macomb,  1879,  for  the  improTcment  of  MispilUon  Creek  by  cat-off  cansb 
connecting  the  deeper  bends  ^  canals  aggregating  20,336  linear  feet,  with  s  BH- 
tion  of  .')0  oy  10  feet,  at  an  estimated  cost  of  $30,3h2.    Colonel  Macomb  considers 
the  plan  too  costly  as  compared  with  results  to  be  obtained,  '79,  467,468, 470. 
Projects. 
By  Colonel  Macomb,  1879,  to  remove  shoals  in  creek ;  dredge  a  channel  throngh  the 
bar  100  feet  wide  and  4  feet  deep  at  low-water;  also  to  repair  ecusting  pito 
stmctnre ;  estimated  cost,  $10,000,  '79,  73, 467. 468, 470. 
Surveys. 

1878.  Examination  ordered  and  inprogres?,  '78,  03. 

1879.  Ezandnation  completed  by  W.  S.  Edwards,  '79,  75,468. 
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MISSISSIPPI  CIT¥  HARBOR,  MISS.— Examination  of. 

Eai^eers. 

Ceoef  of  Enoineebs. 

Report,  '71,  67. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell.    Report,  '71,  547. 
Assistant. 
Lieat.  H.  M.  Adams.    Report,  '71,  548. 
Est J mates.    ( See  Plans. ) 
Lefislation. 

Act  incorx)orating  canal  company,  '71,  549. 
Plans. 
Lieat.  H.  M.  Adams,  1871,  for  ship-canal  connecting  Mississippi  City  with  Ship 
Island  (Mississippi  Sound) ;  canal  7  miles  in  length,  200  feet  by  20  feet ;  slopes 
protected  by  timber  cribs  filled  with  stone ;  estimated  cost,  |10,305,731 ;  no 
reason  for  its  constniotion,  '71,  547, 549. 


MISSISSIPPI  RITER. 

[Ae  index  for  this  river  is  arranged  under  tlie  following  titles,  namely : 

HlMissippi  River  Reservoirs. 

MiMisnppi  River,  above  the  Falls  of  St.  Anthonv. 

Hiasiasippi  River,  preservation  of  the  Falls  of  St.  Anthony. 

Musiflsippi  River,  Meeker's  Island  Lock  and  Dam. 

MissisBippi  River,  between  the  Falls  of  St  Anthony  and  Cairo. 

Mississippi  River,  between  Cairo  and  the  month. 

H ississiopi  River,  at  its  month. 

iBasissippi  River  Levees. 

Under  eaeh  of  the  above  titles  the  intermediate  points  are  arranged  In  their  eeographieal  order  tnm 
Mth  to  sonth.  The  following  points  for  which  appropriations  were  speoiflcauy  maae  are  noticed  be- 
low, and  are  also  plaeedin  the  index  separately,  nnaer  main  tities. 

U  Crosse  Harbor,  Wis.  Alton  Harbor.  HI. 

Dnbaqne  Harbor,  Iowa.  St.  Loais  Harbor,  Mo. 

Haaoatine  Harbor,  Iowa.  ^  Atexandrla  Harbor,  Mo. 

Borllnirton  Harbor,  Iowa.  Memphis,  Tenn. 

Fort  Madison  Harbor,  Iowa.  Vickabniig,  Miss. 

QoiBcy  Harbor,  IlL  New  Orleans.  La.] 


MISSISSIPPI  RiTCR  ri:si:rtoirs. 

Examination  of  the  sources  of  the  Mississippi,  St.  Croix,  Chippewa,  and 

Wisconsin  Rivers. 

ApfropriatloiiS* 

1W8  (allotment) $20,000,  '79,  136,1194. 

1879 25,000,  '79,136,1194. 

DocvBieiits*    (Not  printed  in  reports. ) 
Keports  of  Maj.  G.  K.  Warren,  1867,  H.  Doc.  58, 39th Cong.,  2d  Sess.,  '70, 282.    1868, 

H.  Doc.  247,  40th  Cong.,  2d  Sess.,  '70,  283. 
Report  of  Mai.  F.  U.  Farquhar,  1875,  '75,  ii,  441;  '79,  1195. 
Report  of  UaJ.  D.  C.  Houston,  1878,  '79,  1195. 
Engineers. 
Cbisf  of  Enoinbers. 

Reports,  '69,  43;  '70,  59;  '78^  101;  '79.  136. 
Engineers  in  Charge. 

jm.  G.  K.  Warren.    Reports,  '69,  189;  '70,  282,283. 

Maj.  F.  U.  Faronhar,  1874-^75.    Report,  '75,  ii,  434-441. 

Capt.  Charles  J.  AUen,  1878-'—.    Report,  '79, 1193-1211. 
Assistants. 

Vnmk  Cook.    Report,  '70,  285. 

J.  D.  Skinner.    Reports,  '75,  ii,  436, 441 ;  '79,  1212-1236. 

Joseph  P.  Frizell.    Report,  '79,  1236-1245. 

John  MoCalman,  '79,  1205, 1213, 1217. 

Rnfiis  Davenport,  '79,  1205, 1213, 1217. 

H.  S.  Treheme,  '79,  1206, 1217, 1220. 

George  R.  Stunz,  '79,  1206, 1219. 

M.  L.  Lam,  '79,  1206. 

W.  H.  Fuller,  '79,  1206, 1220. 

James  AUard, '79.  1206. 

J.  H.  Dager,  '79,  1208, 1220, 1221. 
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Eng^iueers—Contmned. 
Assistants— Continued. 
K.  T.  Parker,  '79,  1208, 1209, 1220. 
W.  W.  Strong,  '79,  120a 
W.  W.  Redfield,  '79,  1208, 1220. 
G.  O.  Fo88,  '79,  1208, 1220. 
Charles  Wanzer,  '79,  1209, 1222. 1223. 
Estimates. 
By  Major  Warren,  1870,  for  dams,  etc.,  for  reseryoirs  at  Pokegama  Falls,  $52,540  ;  at 

Pine  Eiver,  $31,808;  at  Mille  Lacs,  $30,000,  '70,  284,286,287. 
By  J.  D.  Skinner,  1875,  for  dams,  etc.,  for  reservoirs  at  Winnebigoshish ;  dam  l,00O 
feet  long,  $59,969.80 ;  Leech  Lake,  dam  4,000  feet  long,  $177,555.64 ;  Mud  I^ake, 
dam  600  feet  long,  $31,737.20;  Vermillion  River,  dam  850  feet  long,  $56,245.20; 
Pine  River,  dam  592  feet  long,  $32,386.20;   Gull  River,  dam  442  feet  lon^, 
$25.786.20 ;  Mille  Lacs,  dam  600  feet  long,  $29,537.20 ;  Pokegama  Falls,  masonry 
and  needle-dam,  $75,334.    Major  Farquhar  considers  that  farther  examina- 
tion will  materially  diminish  these  estimates,  '75,  ii,  441. 
By  Captain  Allen,  1879,  for  dams  for  reservoirs,  $336,458.60,  and$10,000  per  annam 
for  repairs  in  the  first  ten  years,  $7,840  per  annum  for  operating,  and  $13,500 
for  construction  of  telegraph  Hues,  '79, 1204, 1205, 1216.    For  a  test  dam  at  L^ke 
Winnebigoshish,  $70,000,  '79,  1205, 1211. 
Financial  statements* 

'79,  136, 1194. 
Piiysical  Ciiaracteristics* 
Of  Mississippi  River  above  Falls  of  St.  Anthony.    Discharge  of  river  at  St.  Paul^ 
'70,283,284;  '75.  u,  440.    Areaof  water-shed, '75,  ii. 437, 438;  '79,1200.    Area  of 
water-shed  and  capacity  of  proposed  reservoirs,  '75,  ii,  439;  '79, 1200, 1214, 1215. 
Slopes,  '75,  u,  435, 436.    RainfaU  at  Fort  Riplev,  1871-74,  '75,  ii,  440.    General 
description  of  natural  features,  '70,  284-289;  '75,  435^48;  '79,  1194-1245. 
Plans. 
Mississippi  Riveb. 
By  Frank  Cook,  1870,  for  dams  and  reservoirs  at  Pokegama  Falls,  Pine  Lake,  and 

Mille  Lacs,  '70.  285-287. 
Bv  Migor  Farquhar,  1H75,  for  dams  of  timber  and  masonry  at  viirious  plaoee^ 

'*75,  ii,  441. 
By  Captain  Allen,  1879,  for  dams  at  Mud  Lake;  Leech  Lake,  Lake  Winnebigosh- 
ish, Vermillion  River,  Pokegama,  Pine  River,  and  Gull  Lake  River,  *79, 119(^ 
1200, 1216. 
By  Captain  Allen,  1879,  for  dams  at  Big  Dam,  Upper  St.  Croix  River,  Totogatio 
River,  and  YeUow  River,  '79, 1206, 1218. 
Chippewa  Riyeb: 
By  Captain  Allen,  1879,  for  dams  at  Buttemut  Lake,  Park  Lake,  and  Rest  Lake, 
'79,  1208, 1221, 1222. 
Wisconsin  River: 
By  Captain  Allen,  1879,  for  dams  at  Tomahawk  River  and  Pelican  River,  '79, 1210, 
1223. 
Projects* 
By  Captain  Allen,  1879,  for  a  test  dam  at  Lake  Winnebigoshish ;  estimated  coel, 
$70,000,  '79,  1194, 1205, 1211. 

Private  and  Corporate  IFork. 

The  water-power  companies  aided  in  making  surveys  by  furnishing  funds,  '70^  283. 

Surveys* 

Of  Jlf iMiMijmi  jBtrer  : 
1869-'70.  By  Frank  Cook,  under  direction  of  Mi^or  Warren.    Report,  *70, 282, 285^ 
1874-'75.  By  J.  D.  Skinner,  under  direction  of.  M^or  Farquhar.    Report,  '75,  ii, 

434-441. 
1878-'79.  By  John  McCalman  and  Rufus  Davenport,  under  direction  of  Capt. 
Chailes  J.  Allen.    Report,  '79,  1193-1205, 1212-1217. 
Of  St  Croix  River  : 
1878-^9.  Bv  H.  S.  Treheme,  George  R.  Stunz,  M.  L.  Lum,  W.  H.  Fuller,  and  James 
Allard,  un^erdirectionof  Capt.  Charles  J.  Allen.  Report,  '79, 1193, 1206, 1217-1S80. 
Of  Chippewa  Biver : 
1878-79.  By  J.  H.  Dager,  R.  T.  Parker,  W.  W.  Strong,  W.  W.  Redfield,  and  G. 
O.  Fobs,  under  direction  of  Capt.  Charles  J.  Allen.    Report,  '79, 1193, 1207-1209, 
1220-1222. 
Of  Wiaoonsin  Biver : 
1878-'79.  By  Charles  Wanzer  and  R.  T.  Parker,  under  direction  of  Capt.  Chaiies 
J.  Allen.    Report,  '79, 1193, 1209-1211, 1222-1224. 

•  [CO.] 
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MISSISSIPPI  RIVEB,  aboTe  the  Falls  of  St.  Anthony. 

(See  alBo  Mississippi  River  Rbskbvoirs,  ante.) 

Appropriations. 

1^0.  '*for  survey  of  the  North  and  Northwestern  Rivers/'  a  part  was  applicable  to 

MiBsiasippi  River  above  Falls  of  St.  Anthony,  '71,  261. 

1874 $25, 000, '74,  i,  152. 

1376 20,000, '76, 1,85;  '77,570;  '78,727;  '79.1167. 

CoflUBcrce. 
Jnrtification  of  improvement,  '68,  359;  '70,  281,288.    Commerce,  '74,  i,  300;  '75, 

ii,  453;  '76^  i,  707.    Obstmctions  to  from  booms  and  logs,  '75,  ii,  448. 
Statistics,  '79, 1167. 
Bscmaents.    (Not  printed  in  reports.) 
H.  Doc.  25, 28th  Cong.,  2d  Sess.,  '75,  ii,435.    H.  Doo.  56,  39th  Cong.,  2d  Sess.,  '70, 

282;  '67,  260;  '69,  211.    H.  Doc.  247,  40th  Cong.,  2d  Sess.,  '70^  283.    H.  Doc.  118, 

4l5t  Cong.,  2d  Sess.,  '70,  283. 
Eagineers. 
Chief  of  Enoinkers. 

Beports,  '70,  59;  '74,  i,  58;  '75,  i,  fl2;  '76,  i,  85;  '77,  56;  '78,  99;  '79,  134. 
Engiksers  in  Chabob. 

M^.  G.  K.  Warren.    Reports,  '67,  260 ;  '68,  362 ;  '69,  211 ;  '70,  282. 

CoL  J.  N.  Macomb,  1870,  '70,  56. 

Mi^.F.  U.  Farquhar,  1873-'78.    Reports,  '74,  i,  298;  '75,  i,  359,  ii,  434;  '76,  i, 
702;  '77,570;  '78,726. 

Capt  C.  J.  Allen,  1878-^—,  '79,  1159.    Report,  '79,  1165. 
AflfliflTAjrrs 

J.  D.  Skinner.    Reports,  '74, 1, 299 ;  '75,  u,  436,  441. 
A£.  Stephens,  '75,  ii,  442. 

L.Y.Schermerhom,  '75,  ii,  442.    Report,  '75,  ii,  446. 
F.  Cook.    Report,  '70,  281. 
Esttaiates. 
By  Aaostant  F.  Cook,  1870,  for  three  natural  reservoirs  near  headwater,  and  on  afflu- 
ents, $114,000,  '70,  284,  287. 
By  Major  Farquhar,  1873,  to  obtain  a  channel  from  BiinneaxK>lis  to  St.  Cloud,  200  feet 

by  4  feet,  $43,035,  '74, 1,  300. 
By  Mi^or  Farquhar,  1874,  for  a  eastern  of  natural  reservoirs,  $488,551,  '75,  ii,  441. 
By  Major  Farquhar,  1875,  for  a  channel  200  feet  by  3  feet,  $75,390 ;  for  a  channel  200 
feet  by  5  feet,  $144,667.  '75,  i.  359,  ii.  449,  452 ;  '77,  570 ;  '78^  99,  727 ;  '79,  1160. 
From  St.  Cloud  to  Conradi  Shoals,  channel  200  feet  by  3  feet,  $1,943,210 ;  chan- 
nel 200  feet  by  5  feet,  $1,957,783.    From  Conradi  Shoals  to  Grand  Rapids,  chan- 
nel 200  feet  by  3  feet,  $11,620;  channel  200  feet  by  5  feet,  $54,127,  '75,  ii,  450, 
453. 
By  Captain  Allen,  1879,  for  a  system  of  natural  reservoirs,  $.336,458,  '79,  1204,  1205, 
1216.    Amount  required  for  completion  of  existing  project,  $124,667,  '79,  134, 
1167. 
Pfnaacial  Statements. 

•71, 261;  '72,  28B;  '75,  i,  359;  '76,  i,  703;  '77,  570;  '78,  99,  727 ;  '79,  134, 1167, 1194. 
Lefislation. 

Beqnired  (if  improvements  are  made)  concerning  booms  and  logs,  '75,  ii,  448. 
^^rafions. 
1874.  The  construction  of  2,735  linear  feet  of  brush  and  gravel  dams,  314  linear  feet 
of  brush  protection  at  1,000  Islands :  also  removal  of  bowlders  on  Battle  and 
Coon  Rapids;  work  done  by  hired  labor,  '75,  i,  359. 
1876-^.  Dredging  rapids— hired  labor,  '77,  570. 
1878-'79.  Continuation  of  brush  diuns,  and  removal  of  bowlders  from  rapids  by  hirod 

labor,  '78,  727. 
1878-79.  Removal  of  gravel  and  bowlders  from  rapids  by  hired  labor,  '79,  134, 1165. 
History  of  previous  operations,  '79,  1166. 
ftyslcal  Characteristics. 
Physical  geography  of  valley,  '75,  i,  389;  of  river,  '68,  307;  '70,  285.    Charac- 
teri8tic8,^69,  211;  '70,  284;  '74,  i,  300;  '75,  i,  389,  ii,  435,  437,  439,  440,  444, 
446 ;  '76,  i.  702.    Discharge  of  river,  '70,  283 ;  '75.  ii,  446 ;  '76,  i,  702.    Of  afflu- 
ents, '75,  li,  439,  444,  446.    Rainfall  on  water-sheds,  '70,  287;  '75,  ii,  438,  440. 
Area  of  water-sheds,  '70,  286 ;  '75,  ii,  435,  437 ;  '79,  1200,  1214.    Ratio  of  rain- 
fall to  water-shed,  '70,  287:  '75,  ii,  438.    Natural  reservoirs,  areas,  '70,  284, 
286;  '75,  ii,  435,  437.    Physical  characteristics  of  headwaters,  '70,  2a5;  '75,  i, 
389,  ii,  435,  437 ;  of  falls  and  rapids,  '74,  i,  300 ;  '75,  ii,  435,  440,  442,  446.    Slope 
of  river  surface,  '69,  211 ;  '75,  ii,  435,  442. 
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miSSISSIPPI  BITXSlft,  above  the  Falls  of  St.  AttlilOBy— Oontintied. 


Plans* 

By  Aflsistant  F.  Cook,  1870,  for  pasBln^  Falls  of  ^t.  Anthony  by  dam,  lock,  and  canaL 
'70,  280.  I'or  retaining  water  ot  tributaries  in  natural  reaervoirs,  to  be  tumL 
during  the  otherwise  low  stage,  '70, 284, 285.  Re-examined  by  M^jor  Farqohax, 
1875,  as  to  sites  of  reservoirs,  '75,  ii,  435 ;  amount  of  water  retained,  '75,  ii, 
438.    Method  of  construction,  '75,  ii,  440. 

By  Major  Farquhar,  1875,  for  improvement  of  river  from  St.  Anthony  to  Grand  Rap- 
idis,  237  miles,  by  canals,  dams,  and  locks,  wiug-dams,  and  dredging  to  depth  mt 
or  5  feet,  with  channel  width  of  200  feet,  '75,  u,  449,  452. 
Projects* 

By  Major  Farquhar,  1874,  for  improvement  of  river  between  Minneapolis  and  St.  Cloud 
to  depth  of  5  feet  and  width  of  200  feet ;  estimated  cost,  $144,667,  '75,  i,  351k 
Work  done  at  1,000  Islands  and  Battle  and  Coon  Rapids,  '75,  i,  359,  ii,  449, 4S2; 
•77,  570 ;  '7a  99. 

Surreys* 

Of  headwaters,  made  at  expense  of  water-power  companies,  '70,  283. 

1872.  Of  river  from  Falls  of  St.  Anthony  to  point  4  miles  above,  '72,  296. 

1874.  Of  river  between  Falls  and  St.  Cloud,  '74,  i,  298.    1875,  '75,  ii,  441.    From  Falls 

to  headwaters,  '75,  ii,  434.    Ganging  river,  1875,  '75,  i,  359,  ii,  435:  1876,  '?€; 

i,  702. 

[L.Y.S,] 


miSSISSIPPI  RITER,  preservatfoa  of  tbe  FaUs  of  St.  AmOkonj. 

Appropriatioiis* 

1870 $50,000, '70,  58. 

1871 50,000,  '71,  56. 

1872 50,000, '72,  50. 

1873 50,000, '73,  50. 

1874 MSO.OOO, '74,  i,  57;  '75,  i,  152* 

1875 100, 000, '75,  i,  62. 

1876 120, 000, '76,  i,  84  2  '77,83. 

1879 10, 000, '79,  134,  1160. 

Total  to  1879 $580,000. 

List  of  appropriations,  '78^  726;  '79,  1160.    Effect  of  partial  and  limited  appio- 
priatioDS,  '74,  i,  278. 

Commerce. 

Justification  of  work ;  threatened  destruction  of  the  falls  an  inteifei«nc6  wiUi  future 
navigation  of  river,  '69,  211 ;  '70,  282.      • 
Contracts. 
1876.  Cook  &  Folsom,  construction  of  two  timber  dams  to  protect  Ume  rock  ftoa 
action  of  ice.    Henry  &  Abraham,  gravel-filliD|^  for  tunnels  and  cavities  in 
sand-rock  above  dike,  '77,  565. — 1^^.  Cole  &  Hammond,  timber  for  remodel- 
ing apron.    F.  Winston,  450  cords  of  bowlders  put  in  place  at  foot  of  apron, 
'77  565. 
Abstracts  of  bids,  '77,  567-^0. 
Docnmeuts.    (Not  published  in  reports. ) 

H.  Doc.  118,  41st  Cong.,  2d  Sess.,  '70,  283;  8.  Doc.  59,  42d  Cong.,  2d  Sess.,  '72,  302. 
fiog^iueers. 
Chief  of  Engineers. 
Reports,  '70,  58;  '71,  56;  '72,  49;  '73,  60,  '74,  i,  57:  '75,  i,  61;  '76^  i,  84;  '77, 
a-i;  '78,99;  '79,  134. 
BoABDs  OF  Engineers. 
Convened  at  Minneapolis,  Minn.,  August  10,  1872.    Beoommended  Colonel  Ma- 
comb's plan,  (see  8.  Doc.  59,  42d  Cong.,  2d  Sess.),  '72,  302,  but  submitted  thst 
since  its  cost  is  in  excess  of  available  appropriations,  it  is  best  to  continue  pres- 
ent lining  of  tunnel,  and  in  the  interim  make  a  stuay  for  permanent  preeervs- 
tion  of  the  falls ;  that  the  work  should  not  be  commenced  without  an  available 
appropriation  of  $200,000 ;  that  a  modification  of  the  present  dam  shoald  be 
made  to  restore  the  water-way  to  its  natural  width;  and  that  an  allotmeot  oi 
137,000  be  expended  on  tunnel  in  accordance  with  plan  of  the  nnion  committee, 
'72,  302,  303;  '73.  409;  '74.  i,  285. 
(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  Minors  Weitzel,  Poe,  and  Honston.) 

*  Of  which  $25,000  WM  ftpeoifled  for  aanrey  and  ImprovemeDt  abo^e  the  fUla. 
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MISSISSIPPI  BITEB,  FaUs  of  St.  AntliiMiy— Oontinaed. 

En^iiieers — Continned. 
BoABDS  OF  Enginbbbs— Oontinaed. 

Convened  at  Minneapolis,  Minn.,  April  15,  1874.  Recommended  (1)  that  two 
dama  shonld  be  constmcted  on  lines  marked  on  the  map  (see  map,  '74,  i,  ^6), 
eonsisting  of  timber  cribs  filled  with  stone ;  lower  dam  to  be  4^  feet,  and  upper 
dam  4  feet  high ;  the  foot  of  the  lower  dam  to  be  connected  with  the  present 
apron,  the  object  being  the  protection  of  the  limestone  covering,  at  the  crest  of 
the  falls;  (2)  that  the  apron  shonld  be  put  in  repair  and  extended  down  stream 
on  the  west  side  of  Hennepin  Island ;  (3)  the  introduction  of  a  concrete  dike 
(to  be  eonstmoted  in  a  tunnel),  extending  across  the  river  and  near  the  crest  of 
the  present  falls ;  the  bottom  of  the  dike  to  be  in  a  homogeneous  stratum  of 
aanostone,  and  to  extend  upward  to  under  side  of  limestone ;  the  dike  about  38 
feet  high,  at  least  4  feet  in  width,  and  about  2,000  feet  in  length,  '74,  1,  284. 
Mecessi^  of  speedy  xeUef  the  cause  for  the  modification  of  the  plan  of  the 
board  of  1872,  which  plan  should  be  ultimately  carried  into  effect,  '74,  i,  285: 
'79, 1164. 

(Colonel  Macomb,  Lieutenant-Colonel  Kurtz,  Majors  Weitzel^  Poe,  andFarquhar.) 

Memorial  of  citizens'  committee  to  board  of  engineers,  '74,  i,  304. 
£ngineeb8  in  CHABaE. 

Maj.  G.  K.  Warren,  lOm-^O.    Report,  '69,  210.    H.  Doc.  118,  42d  Cong.,  2d  Sess., 
'70.  283. 

Col.  J.  N.  Macomb,  1870-73.    Reports,  '71,  257,  298 ;  '72, 279,  296. 

Maj.  P.  U.  Farquhar,  1873-^78.    Reports,  '73,  408:  '74,  i,  277,  280:  '75,  i,  356: 
'76,  i,  698 ;  '77,  563 ;  '78,  725. 

Capt.  C.  J.  Allen,  1878-^—.    Report,  '79,  1160. 

ASSISTAKTS. 

F.  Cook.    Eeports,  '70^  278;  '71,  294,  297. 
Capt  W.  H.  U.  Benyaurd.    Beport.,  '73,  409. 
J.  L.  Gillespie.    Beports,  '74,  i,  282;  '76,  i,  700;  '77,  564. 
J.  P.  FrizeU.    Beport,  '79, 1161. 
Eitimates* 
By  F.  Cook,  for  apron  and  dam  to  protect  falls,  |245,000,  '7Q,  281 ;  for  closing  Hen- 

nepiii  Island  tunnel,  |76,000,  '70»  58. 
By  Board  of  Engineers,  1874,  for  two  dams  on  top  of  limestone,  ^24,420.  for  repair 
of  apron  |65,uK),  for  dike  under  the  limestone  $130,372,  for  wall  at  tne  head  of 
the  ledge  $200,000,  '74, 1,  284,  285 ;  '76^  i,  699. 
Aggregate,  $419,792,  '74,  i,  284,  2'>5;  76,  i,  699;  '78,  726. 

To  eomplete  dike,  1876,  $28,502.    Cause  for  increased  estimate,  '76,  i,  699 ;  '78,  726. 
(f'or  entire  eompletion  as  proposed  by  Board  of  1874,  $294,226,  '76,  i,  700;  '78,  726. 
Expenditures. 
On  priTate  and  corporate  work  $333,000,  '74, 1,  287 ;  '79,  1164,  1165. 
Total  expendituTOS  by  the  United  States,  '78^  726;  '79,  1165. 
Flnaiieial  Statements. 
•71.257;  '72,279;  '73,60;  '74,  i,  278;  '75,  i,  359;  '76,1,699;  '77,564;  '78,  99, 
726;  '79.  134. 
I^egislatiou. 
£ttbrt  to  obtain  land-grant  to  aid  in  the  preservation  of  the  falls,  ^0,  283.    Struc- 
turfs  erected  across  natural  water-ways  of  navigable  streams  without  authority 
of  Congress,  '72,  303;  '74,  i,  286. 
^Hfcratlons. 
The  threatened  destruction  of  the  falls  induced  operations  of  water-power  com- 
panies in  1870,  '70,  283;  '73,  302;  '74,  i,  279;  '79.  1163. 
1870-71.  Operations  by  water-power  companies, '72,  303;  '79,  1163;  by  United 
States  in  closing  tunnel  between  Hennepin  and  Nicolett  Islands,  by  permanent 
wall  of  masonry  at  mouth  of  tunnel,  and  tilling  upper  part  of  tunnel  with  clay 
puddle,  '71,  56,  257,  294. 
l^U*72,  Repair  of  ooffor-dams  and  pioteetion  of  the  work  at  the  head  of  the  tun- 
nel,'72,  297 ;  '79,  1163. 
lS72-'73.  Construction  of  masonry  bulkhead  in  tunnel  with  timber  lining  on  floor, 

•73,408,410;  '79,1164. 
l(^73-'74.  Construction  of  timber  and  concrete  bulkhead  to  replace  one  of  masonry 

destroyed,  '74,  i,  277,  279,  281. 
1874-75.  CoDStmction  of  concrete  dike  under  the  falls  began  in  July,  1874,  '75,  i, 

1975-76.  Construction  of  concrete  dike  continued,  '76,  i,  700 ;  '79,  1165. 

187(>-'77.  Completion  of  concrete  dike  in  November,  1876 ;  repair  of  apron  to  dwBt^ 

'77,85,565;  '79,  1165. 
1877-78.  Repairs  to  apron  and  dam,  '78,  99,  725;  '79,  1165. 
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MISSISSIPPI  RITER,  Falls  of  St.  AnUiony— Continued. 

Operatioiis— Continued. 

1878-79.  Construction  of  protection-wall  at  west  end  of  apron,  and  removal  of  old 
cribs  and  coffer-dams  from  channel,  '79,  134,  1159. 
Physical  Characteristics. 

Of  fiiUs  and  bed  of  river,  '69,  210;  '70,  279;  '72,  299.  302;  '74,  i,  281 ;  '79, 1161. 
Recession  of  falls,  '69,  210;  '70,  279;  '72,  302.    Destruction  of  falls,  '73,  40e. 
Present  condition,  '74,  i,  2^.    Observations  made  on  a  sprins  in  the  tunnel. 
•74,  i,  283. 
Plans. 

By  F.  Cook,  for  an  apron  to  carry  the  water  away  from  the  foot  of  the  falls,  '70, 279 ; 
for  a  wall  entirely  across  the  river,  '72,  300. 

By  Col.  J.  N.  Macomb,  submitted  to  Board  of  Engineers  of  1872  (reference  to  S. 
Doc.  59,  42d  Cong.,  2d  Sess.),  '72,  302. 

By  ''board  of  construction"  and  ''citizens'  committee,"  for  preservation  of  the 
falls  (see  Private  and  Corporate  Work)  by  the  construction  of  an  apron  to  pro- 
tect root  of  the  falls,  and  lining  and  plugging  the  sandstone  tunnel,  '72,  304. 
(See  Projects.) 

By  Mi^.  F.  U.  Farquhar,  to  place  concrete  dike  as  near  the  crest  of  the  falls  as 
possible,  '74,  i,  281 ;  that  upper  wall  at  the  head  of  the  ledge  (recommended 
by  Board  of  Engineers  of  1872)  be  dispensed  with,  '76,  700. 
Private  and  Corporate  IFork. 

Plan  for  preservation  of  the  falls,  and  amount  of  work  done  by  the  cities  of  St. 
Anthony  and  Minneapolis  and  the  water-power  compaoies,  '72,  304 ;  '79,  1163. 
Statement  of  expenditures,  '72,  304 ;  '74,  i,  287. 

Board  of  Engineers  of  1872,  recommended  that  |37,500  of  available  appropriations  be 
expended  on  the  tunnel  under  the  direction  of  and  in  accordance  with  the  plAns 
of  the  citizens' committee,  '72,  303;  '73,  409;  '79,  1163. 

Undermining  of  the  falls  caused  by  an  attempt  of  the  water-power  companies  to 
increase  the  availability  of  the  water-power,  '70,  283;  '72,  302;  '74,  i,  279;  '79, 
1162.    Location  of  dams  of  the  water-power  companies,  '70,  280. 
Projects. 

By  Col.  J.  N.  Macomb,  1870,  for  protection  of  foot  and  face  of  the  falls  by  an  apron, 
and  the  closure  of  Hennepin  Island  tunnel  by  gravel  and  clay,  '70,  58 ;  '71, 
294 ;  '79,  1164.  Further  project  submitted  to  Board  of  Engineers  in  1872;  de- 
scribed in  S.  Doc.  59,  42d  Cong.,  2d  Sess.,  '72,  302.  Success  of  project  depend- 
ent on  the  integrity  of  the  apron,  '72,  296.  Disapproved  as  involving  a  cost 
far  in  excess  of  available  appropriations,  '72,  302. 

By  Board  of  Engineers,  1872,  that  preseut  lining  of  tunnel  be  continued,  and  pres- 
ent dams  of  the  water-power  companies  be  modified  so  as  to  restore  water-way 
to  natural  width  (see  Board  of  Engineers),  '72,  303. 

By  Mi^.  F.  U.  Farquhar,  that  preseut  dams  be  raised  at  least  2  feet,  and  two  addi- 
tional dams  be  built,  one  at  edge  of  falls,  the  other  midway  between  the  edge 
and  the  an  trie  made  by  two  sections  of  existing  dams,  insuring  a  protecting 
depth  of  at  least  4  feet  on  the  limestone  ledge,  '73, 409. 

By  Board  of  Engineers,  1874.    (See  Board  of  Engineers.) 

Surveys. 

Information  from  surveys  made  for  water-power  companies,  '69,  210.    Survey  show- 
ing details  of  formation  and  previous  work  done,  '72,  296. 
Maps. 
Of  falls  and  vicinity,  showing  location  of  work  done  under  the  last  project,  '74^ 
i,  286. 

[L.  Y.  S.] 


MISSISSIPPI  BITERy  Meeker's  Island  liOck  and  Dam. 

Appropriation. 

1«73.  $^5,000,  '73,  51 J  H.  Doc.  120. 

Commerce. 

Justification  and  importance  of,  set  forth  in  memorial  of  Minnesota  legislataie, 
'68^  369.    Present  commerce  hardly  Justifies  eiq[>enditnre,  '74,  i,  288. 
■documents.    (Not  printed  in  reports.) 
H.  Doc.  58,  a9th  Cong.,  2d  Sess.,  '67,  260 ;  '70,  277. 

En^neers* 

Chief  of  Engineers. 
Reports,  '67, 35 ;  '73,  51 ,-  '74,  i,  58;  '75,  i,  62 ;  '76,  i,  85 ;  '77,  86 ;  '78^  99 ;  '79, 1S4. 
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MISSISSIPPI  BITER,  Meeker's  Island  liOCk  and  Dam— Ckmt^d. 

EBgineers — Contmned. 
Ekgixeebs  in  Chargb. 
Mai.  G.  K.  Warren,  1866-70,  '67,  259.    Reports,  '67,  260;  'eS*  369 ;  '70^  277. 
CS  J.  N.  Macomb,  1870-73,  '70,  56.    Reports,  '73,  411. 
M»j.  F.  U.  Farquhar,  1873-78,  '73,  50.    Reports,  '74.  i,  287 ;  '76^  i,  703;  '77,  571; 

*78y  727. 
Cftpr.  C.  J.'AUen,  1878-'—,  '79.  1159.    Report,  '79,  1168. 
Assistants. 
Capt.  A.  Stickney.    Reports,  '70.  275. 
F.  Cook.     Reports,  '70, 278. 
Estimates*    (See  Projects.) 
Financial  Statements* 

•73,  411 ;  '74.  i,  288,  '76,  i,  62;  '76.  i,  703;  '77.  571 ;  '78.  99,  727 ;  '79.  134,  1168. 
Le^latton* 
Release  of  land-f^rant,  by  act  of  Congress,  necessary  before  work  can  be  commenced, 
'73,  411 ;  '75.  i.  62;  '76,  i,  85,  7h3;  '77,  571 ;  '78,  99;  '79,  134,  1168. 
Physical  Cliaracteristics. 

Of  river  at  Meeker's  Island,  '70,  275. 
FriTate  and  Corjforstte  IForfc. 
Grant  of  land  to  parties  proposing  bnilding  of  lock  and  dams,  '73,  411.    Necessity 
of  release  before  United  States  nndertakes  work,  '77,  571;  '78,  99,727;  '79,  134. 

Projects. 

By  Major  Warren,  1867.  for  lock  and  dam  across  Mississippi  River  at  Meeker's  Island, 
to  carry  a  depth  ot  4  feet  over  present  rapids  at ;  lin  of  lock  13  feet ;  estimated 
cost,  ^35,655,  '67.  259;  '70.  277,  278. 

By  Major  Farquhar,  1874,  for  a  timber  dam  with  lock  having  a  lift  of  17  feet,  with  faces 
of  granite  masonry ;  dimensions  300  feet  by  80  feet,  dam  to  be  of  timber;  esti- 
mated cost,  1922,121,  '74,  i,  287. 
SnrFeys. 

i86S.  For  location  of  lock  and  dam,  '67,  260.  Further  snrvevs  indicate  necessity 
of  another  lock  and  dam  near  Minnehaha  Creek,  '68^  369.  Surveys  not  com- 
pleted. '73,  411.    Resurvey  made,  '74,  i,  287. 

[L.Y.S.] 


9IISSISSIPPI  BITER,  between  Falls  of  St.  Anthony  and  Cairo 

(EXCEPT  Meeker's  Island  lock  and  dam,  Rock  Island  Rapids,  and  Des 
Moines  Rapids). 

[lochidiiig  '^Upper  Miaeisiiippl  River."  "MiBslasippi  between  moaths  of  Ulinois  and  Missouri," 
"between  months  of  Missonri  ana  Marameo,"  '^between  mouths  of  Missouri  and  Ohio,"  "be- 
tween months  of  Illinois  and  Ohio,"  "  between  St.  Faul^and  mouth  of  Illinois  River."  Alao  "  har- 
bors of  La  Crosse.  Dubuque 
la."    Also 


and  St.  Lionla."    Also_protection 

Bend,"  at  " Sawyer's  Bend,"  and  "near  Cairo  and  mouth  of  the  Ohio  River."J 

^Wropriations* 

1836-'44.  Buildius  piers  to  give  direction  to  current  near  St.  Louis, 

'71,  59,  322;  H.  Ex.  Doc.  120,  44th  Cong.,  1st  Sess $75,000 

'    1836-'52.  Improving  river  above  mouths  of  Ohio  and  Missouri  Rivers, 

'66,  iu,  37;  H.  Ex.  Doc.  120,  44th  Cong.,  Ist  Sess 190,000 

BUILDING  6NAO-BOATS,  REMOVINO  6NAOS,  DREDGING,   AND  CONSTRUCTION 
OF  WINO-DAMS,   UPPER  MISSISSIPPI. 

1867,  '67,  261;  '68^  50,  300,  301,  317,  362,  365;  '77,  530 96,000 

1868 (allotment), '68,  301 ;  '69,190;  '77,530 26,000 

1869  (allotment), '69.  23,  187 35,640 

1870, '70,  225;  '71,53;  '77,530 36,000 

1671, '71,  53;  '77,530 42,000 

1872,  '72,  50,  280;  '73,  413;  '77,  530;  H.  Ex.  Doc.  120,  44th  Cong.,  1st 

Sess 42,0C0 

ltJ73, '73,  51,  123,413;  '77,  5:J0 25,000 

1874, '74,  i,  59,  301;  '77,530 25,000 

1875, '75,  i,  63,  453;  '77,  5:«) 25,000 

1B76,  '76.  i,  8i,  142,  654  ;  '77,  83,  524,  530 30,000 

1878, '78,  9o,  704 41,500 

1879, -79,  1C9,  213,  1104 20,  COO 

Statement  of  appropriations,  '78.  704;  '79.  1104. 
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MISSISSIPPI  BIYER  between  Falls  of  St.  Antlioiiy  and 

Continued. 

Appropriationft—Continued. 

IMPROVINQ  RIVER  BBTWBEN  ST.  PAUL  iJBCD  USA  MOUGBB  RAFlPft.  < 

1878,  '78,99,725 250,000 

187d,  »79,  129,  ll«l too.  000 

IMPROVING  RIVER  BETWEEN  DE8  MOINBfi  RAPIDS  AND  THE  MOUTH  OF  UJJ- 
N0I8  RIVER. 

187H,  '78,  98,  724 100,000 

1879,  '79,  130,  1124 40,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  MISSOURI  BXVBR& 

187&^,  '7^  G(>;  '73,  54,  455;  '76,  i,  645;  H.  £x.  Doe.  120,  44tlx  Cong.,  Ist 

Sees 35,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  MARAMEC. 

1872,  '72,  55;  '73,  54,  455;  '76,  i,  645;  H.  Ex.  Doo.  120,  44th  Cong.,  Ist 

Seas    , 100,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  MISSOURI  AND  OHIO. 

1873  (of  which  $50,000  was  allotted  to  further  prot-ection  of  Sawyer^s 
Bend),  '73,  54,  448,  450,  455;  '76,  i,  645;  H.  Ex.  Doc.  120,  44th 

Cong.,  IstStss , ^ 200,000 

IMPROVING  RIVER  BETWEEN  MOUTHS  OF  ILLINOIS  AND  OHIO  RIVERS. 

1874  (of  which  |15,000  is  to  be  expended  between  mouths  of  Missouri 
and  Illinois  Rivers),  '74,  i,  61,  324,  325,  331;  '75,  i,  477,  481;  '76^ 

1,645 200,000 

1875  (of  which  $15,000  was  to  be  expended  between  mouths  of  Missouri 
and  Illinois  Rivers),  '75,  i,  66,  482;  '76,  i,  634,  645;  H.  Ex,  Doc. 

120,  44th  Cong..  Ist  Sess 200,000 

1876  (of  which  $15,000  was  to  be  expended  between  mouths  of  Missouri 
aud  Illinois  Rivers;  $30,000  between  Dickey  Island  and  mouth  of 
Ohio ;  $5,000  near  mouth  Kaskaskia  River),  '76,  i,  80,  142,  634,  647; 
•77,81,503,511,  513 200,000 

1878  (of  which  $20,000  was  to  be  expended  between  mouths  of  Illinois 
and  Missouri  Rivers :  $75,000  for  a  dam  at  Cahokia  Chute  ;  $40,000 
at  Dickey  Island  and  mouth  of  Ohio,  and  $10,000  near  Kaskaskia), 
•78,93,  171,686,687 240,000 

1870  (of  which  $15,000  was  to  be  expended  between  the  mouths  of  Dli- 
nois  and  Misctouri  Rivers ;  $^^,000  between  Dickey  Island  and  the 
mouth  of  the  Ohio,  and  $8,000  near  Kaskaskia),  '79,  118,  231,  1032, 
1034 800,000 

At  SPECIAL  POINTS. 

(These  are  repeated  in  the  index  under  each  separate  improvement.) 

1878.  For  La  Crosse  Harbor,  Wis. ,  '78,  98,  718 ;  '79,  1128 12, 500 

1R44.  For  improving  river  at  Dubuque,  Iowa.    Act  of  June  15 7,500 

1845.  For  improving  river  at  Dubuque,  Iowa.    Act  of  March  3 7, 000 

1852.  For  improving  river  at  Dubuque,  Iowa.    Act  of  August  30 15, 000 

1876.  For  improving  river  at  Dubuque,  Iowa,  '76,  i,  143,  b47;  '77,  84.  15,000 

1878.  For  improving  river  at  Dubuque,  Iowa,  •7a  98,  717 ;  '79, 1141. ..  10,000 

1879.  For  improving  river  at  Dubuque,  Iowa,  '79,  132,  1141 4, 000 

1879.  For  improving  river  at  Muscatine,  Iowa.  '79,  131,  1136 7,500 

1876.  For  improving  river  at  Burlington  and  Rash  Chute,  '76,  i,  141.  10,000 

1878.  For  improving  river  at  Burlington  and  Rush  Chute,  '78,  97,  714..  10,000 

1879.  For  improving  river  at  Burlington  and  Rush  Chute,  '79, 131, 1138.  5, 000 
187(».  For  improving  river  at  Fort  Madison,  '76,  i,  141 ;  '77. 84, 524, 535.          10,000 

1878.  For  improving  river  at  Fort  Madison,  '78,97,  712 H,00O 

1879.  For  improving  river  at  Fort  Madison,  '79,  132, 1139 3,000 

1879.  For  improving  river  at  Quincy,  111.,  '79,  131,  1130 20, 000 

1872.  For  improving  river  at  Alton,  111.,  '72,  55;  '73,  442;  '74,  i,  324.  25,000 

1874.  For  improving  river  at  Alton,  lU.,  '74,  i,  61,  324,  3:U  ;  '75,  i,  447.  15,000 
1876.  For  improving  river  at  Cahokia  Chute,  opposite  8t.  Louis,  '76,  i, 

141,647;  '77,81,513 29,000 

For  total  appropriation*  9t€  anie^  patjuB  36,  37. 

Works  for  which  appropriations  should  be  made,  '76,  i,  643,  654.    AppiopriatioDi 

should  be  contiued  to  works  in  progress,  '77,  82,  512,  514 ;  '79,  1038. 
Effect  of  small  appropriations  on  ultimate  cost,  '76,  i,  82,  646;  '79, 103^ 
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UMISSUPPI RITEB,  between  Falls  of  St.  Anthonir  and  Cairo- 

Contmiied. 

Coouaeree. 

Importance  of  improvement,  '68,  357;  '74,  i,  330;  '76,  i,  696;  '77,  516,  523,  531. 
feeieaaed  depth  gained  by  aorapin^;  bars,  '68,  50,  317,  320,  365,  670 ;  '71,  260. 
Requirements  of  commerce,  '75,  ii,  484,  485.    Difficalties  firom  shifting  of  channels, 

'75,  ii,  474. 
Tonnage  of  river,  comparative  statement,  '74,  i,  330,  337. 
Alton  Harbor,  danger  of  destraotion,  '68,  371,  372;  importance  of,  '68,  377,379; 

•71,  31H ;  '72,  351. 
8t.  ixmis  Harbor,  importance  of,  '71,  324,  327 ;  injnry  to  shipping  from  ice,  '77, 

81,  50^ ;  necessity  of  a  winter  harbor  at,  '77,  81,  506. 
Fort  Hadison  Harbor,  ii^ury  to,  by  formation  of  bar  in  front  of,  '76,  i,  84,  688, 689. 
fiVATiSTECS.     Commercial  statistics  of  Fort  Madison  Harbor,  '76,  i,  690.    Of  Bur- 

Ungton  Harbor,  '76,  i,  694;  '78>  715;  '79,  1138.    Of  Dubuque  Harbor,  '76,  i, 

696;  '78^  717;  '79,  1141.    General  statistics  of  river,  '67,  263;  '68,  377,  370, 

668;  '71,  318,  327;  '74,  i,  330,  337;  '76,  i,  690,  694;  '77.  516,  531;  '78.  705; 

'79,  1107. 

CMitracts. 

19tL  W.  Johnson,  for  construction  of  Ellis  Island  Dam,  '73,  446.  For  labor  at 
Sawyer's  and  Venice  Bends,  '73,  453.  Grafton  Stone  and  Transportation  Com- 
pany, for  furnishing  material  at  Sawyer's  and  Venice  Bends,  '73,  453. — 1873. 
T.  Hackett,  for  improvement  at  Horse  Tail  Bar  and  Sawyer's  Bend,  '73,  451. 
Contract  at  Sawyer's  Bend  dosed  January,  1874,  '74,  i,  325.  On  Horse  Tail 
Bar  annulled  for  incompetency  September,  1873,  '74,  i,  328,  332,  335,  336.  M. 
Keary  &,  Brothers,  for  improvement  at  Sawyer's  Bend ;  contract  annulled  for 
delay  October,  1873,  '74,  i,  325,  333^  3:35.-<1875.  H.  Doering,  for  materials  and 
labor  on  sections,  No.  1  and  2,  '76.  i,  648.  G.  Williams,  for  materials  and  labor 
on  sections  l^o.  3  and  4,  '76,  i,  648. — 1876.  A.  M.  Hutchinson,  for  delivery  of 
stone  for  riprap  dam  at  Fort  Madison,  '76,  i,  535. — 1878.  McDonald  Brothers, 
for  oooHtmction  of  dam  at  La  Crosse,  '79,  1127.  D.  S.  Barmore,  for  construc- 
tion of  anaff-boat  hull,  '79,  1105. — 1879.  W.  A.  McConnell,  for  construction  of 
dams  and  shore  protection  at  Gilbert  Island,  '79,  1123,  1125.  Trim  &  Co.,foi 
construction  of  dams  and  shore  protection  at  Slim's  Island,  '79.  1123,  1126. 

Advantages  of  purchase  in  open  market  over  contract  system,  '77,  514. 

Disadvantages  of  contract  system,  '75.  ii,  493. 

Phoposals. 

1872.  For  constmotion  of  Ellis  Island  Dam,  '73.  447.  For  materit*!  and  labor  be 
tween  the  Missouri  and  Ohio  Rivers,  '73,  451.  For  material  and  labor  at  Saw 
yer's  Bend,  '73,  457. 

1873.  For  material  and  labor  at  Sawyer's  and  Venice  Bends,  '74,  i,  3:)5. 
1875.  For  material  and  labor  between  Illinois  and  Ohio  Rivers,  '75,  i,  463. 

1879.  For  furnishing  brush  and  stone  and  construction  of  dams,  '79,  1121, 1122. 
For  construction  of  brush  and  stone  dams,  '79,  1125, 1126. 
l^ameBtS*  (Not  printed  in  reports.) 
H.  Ex.  Doc.  58,  39th  Cong.,  2d  Sess.,  survey  and  method  of  improving  the  Upper 
Mississippi  River  and  tributaries,  '67.  16,  260 ;  '68,  317,  3i)2.  H.  Ex.  Doc.  247, 
40th  Cong.,  2d  Sess.,  general  report  on  previous  operations,  with  estimate  of 
work  to  l)e  done,  '68,  300,  317.  S.  Ex.  Doc.  50,  4l8t  Cong.,  3d  Sess.,  surveys 
between  St.  Louis  and  Alton,  '72.  348.  Ex.  Doc.  25,  42d  Cong.,  3<l  Sess..  pre- 
liminary report  on  survey  between  the  Missouri  and  Ohio  Rivers,  '73,  469. 

ClUEF  OF  ENOnnfiBRfl. 

Separts  on  Eiver,  Upper  Mississippi  '66.  iu,  37;  '67.16,  35;  '68,49;  '69.43;  '70, 
56;  '71,  53;  '72,  50;  '73,51;  '74.  i,  59;  '75,  i,  63;  '76.  i,  82;  '77,  a3;  '78. 
96;  *79,  12a  Between  St.  Paul  and  Des  Moines  Rapids,  '78,  99;  '79,  129. 
Between  Des  Moines  Rapids  and  mouth  of  Illinois,  '78, 98 ;  '79,  1^10.  Between 
■Mmths  of  minoiB  and  Maramec  Rivers,  including  harbors  of  Alton  and  St. 
Louis,  '71,  58;  '72,  54,  348;  '73,  54.  Between  Missouri  and  Ohio  Rivers,  '73, 
54,  56.  Between  Illinois  and  Missouri  Rivers,  '73,  53.  Dotweeu  Illinois  and 
Ohio  Rivers,  '74,  i,  60;  '75,  i,  65;  '76,  i,  80;  '77,  81;  '78,  93;  '79,  110.  St. 
Lonis  Harbor,  closing  Cahokia  Chute  at,  '75,  i,  66,  511 ;  '76, 1,  81 ;  '77,  81 ;  '78, 
93;  '79,  118.  La  Crosse  Harbor,  '78.  98;  '79,  130.  Dubuque  Harbor,  '76.  i, 
84;  '77,  84;  '78,  97;  '79,  13Cii.  Muscatine  Harbor,  '79,  131.  Fort  Madison 
Harbor,  '76,  i,  84;  '77,  84;  '78,  97;  '79,  132.  Alexandria  Harbor,  '79,133. 
Burlington  Harbor,  '76.  i,  84;  '77,  84;  '78,  97;  '79,  131.  Quincy  Harbor, '79, 
130,  1^.  Transportation  Routes  to  Seaboard,  part  of  Third  Subdivision  Missis- 
lippi,  firom  Falls  of  St.  Anthony  to  Cairo,  '75,  i,  37,  66 ;  '76,  i,  92. 
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Continued. 

Eng^ineers— Continued. 
Boards  of  Exgineers. 

1867.  Convened  to  examine  and  report  on  river  channoler  of  W.  H.  Nobles,  '68, 
669.  Do  not  recommend  construction  of  Nobles  machine  at  expense  of  govern- 
ment, but  suggest  offering  a  prize  by  United  States  of  |100,000  for  invention 
and  use  of  a  successful  river  cnanneler,  *68,  674. 

(Colonel  Macomb,  Lieut.  Col.  J.  H.  Wilson,  Major  Warren,  W.  M.  Roberts,  U.  8-  C. 
E.,  and  Captain  Hains.) 

1872.  Convened  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River  (42  miles)  with  a  view  to  the  preparation  of  plans  and 
estimat-es  for  improvement  of  Alton  and  8t.  Louis  Harbors,  and  the  prot-ection 
of  banks  of  river  opposite  month  of  Missouri  and  near  St.  Louis,  '72,  54,  358. 

Recommend  improvement  of  Alton  Harbor  by  closing  channel  west  of  Ellis  Island 
by  a  low  dike,  '72,  54,  361,  366.  Improvement  of  St.  Louis  Harbor  by  ulti- 
mately making  east  shore  throughout  entire  length  of  harbor  parallel  to  pres- 
ent city  front,  reducing  the  width  of  river  to  1,200  feet  or  1,500  feet  by  means 
of  longitudinal  dikes  or  by  jetties. 

Consider  that  present  demands  of  commerce  require  that  river  from  Bichoff's 
Dike  to  East  St.  Louis  leven  be  confined  to  above  width  by  the  raising  and  ex- 
tension of  Venice  and  Long  Dikes,  '72.  55,  364,  366;  '73,  453;  '74,  i,  ;S7. 

To  prevent  erosion  of  banks  opposite  month  of  Missouri  River  by  removal  of 
snags  from  Mobile  Chute,  and  at  Sawyer's  Bend  in  place  of  opening  Cabar&t 
Slough,  to  protect  banks,  for  a  present  distance  of  2  miles,  by  revetment, 
'72,  55,  363,  366. 

Necessity  of  careful  surveys  between  St.  Louis  and  month  of  the  Ohio,  '72,  55, 
365 ;  '73,  449. 

(Lieutenant-Colonels  Newton  and  Raynolds,  Mig'ors  Warren  and  Merrill,  and  Cap- 
tain Allen.) 

1879.  Consideration  of  plans  for  improvement  of  Dubuque  Harbor.  Rocommend 
construction  of  two  low  spur  dikes  on  Dunlieth  shore  as  soon  as  present 
dredged  channel  shows  signs  of  filling  up,  '79,  1143. 

(Majors  Comstock,  Houston,  and  Farqunar.) 
Engineers  in  Charge. 

MaJ.  G.  K.  Warren,  186&-70,  Upper  Mississippi,  '66,  iii,3;  '67,  16,35.  Reports, 
'67,  259;  '68.  299,  370:  '69,  1«7;  '70.  225. 

Col.  J. N.Macomb,  1870-77, '70,56,289.  Reports, '70,  291; '71, 259;  '72,280; '73, 
413;  '74,  i,  301 ;  '75,  i,  452,  ii.  454,  457;  '76,  i,  654,  ii,  176:  '77,  523;  on  Fort 
Madison  Harbor,  '76,  i,  688;  '77,  524;  on  Burlington  Harbor, '76,  i,  691;  '77, 
524  ;  on  Dubuque  Harbor,  '76, 1,695;  '77,  525. 

Maj.  P.  U.  Farquhar,  1677-'--.  Reports,  '78,  703;  '79,  1103.  Reports  on  Fort 
Madison  Harbor,  '78,  711 ;  '79, 11'^ ;— Burlington  Harbor,  '78, 714 ;  '79, 1138;— 
Dubuque  Harbor,  '7a  717 ;  '79,  1140 ;— La  Crosse  Harbor,  '78^  718 ;  '79,  1127  ;- 
Muscatine  Harbor,  '79,  1136  ;--Alexandria  Harbor,  '79,  1150  ;—Quincy  Harbor, 
'79,  1130. 

Msij.  F.  U.  Farquhar,  between  St.  Paul  and  Des  Moines  Rapids.    Reports, '  78, 725; 

'79.  nil. 

M%j.  F.  U.  Farquhar,  between  Des  Moines  Rapids  and  mouth  of  Illinois.  Reports, 
'78,  724;  '79,  1122. 

Lieut.  Col.  W.  F.  Kaynolds,  between  mouths  of  Illinois  and  Ohio  Rivers.  Reports 
on  Alton  and  St.  Louis  Harbors,  and  survey  between  Alton  and  mouth  of  Man- 
mec  River,  '71,  312.  On  St.  Louis  Harbor,  '72,  349.  On  Mississippi  River  op- 
posite mouth  of  the  Missouri,  '72,  355. 

Col.  J.  H.  Simpson,  1873-^--.  '73, 53, 442.  Reports  on  improvements  between  months 
of  Illinois  and  Missouri  Rivers, '  73, 442.  Between  mouths  of  Missouri  and  Mara- 
mec Rivers,  '73,  453.  Between  Missouri  and  Ohio  Rivers,  '73,  448,469.  Be- 
tween mouths  of  Illinois  and  Ohio  Rivers,  '74,  i,  324 ;  '75,  i,  477, 497,  ii,  471 ;  '76^ 
1,634,649;  '77,  503;  '78,  677;  '79,  1023.  Protection  of  banks  near  Oaiio,  '76; 
1, 643, 651. 

A  88I8T  A  NTS 

H.  C.  Long, '68,  49.    Reports, '68,  320;  '69,  199:  '70.  225;  '71,  259.    Death  «( 

'71,  259. 
T.  Throckmorton.    Reports, '72,  308;  '73,  414. 
J.  B.  Davis.    Reports,  '74,  i,  302 ;  '75,  i,  453 ;  '76, 1,  655. 
C.  W.  Durham.    Eeports,  '76.  ii,  177 ;  '77,  526;  '78,  703;  '79,  1105. 
M.  Meigs.     Report,  '77,  534. 
H.  C.  Long.    Report  on  improving  of  Alton  Harbor,  '68^  371. 
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ContinnecL 

EBgineers— Continned. 

Assistants — Continned. 
Capi.  C.  J.  iU]eii.    Beports  on  Alton  and  St.  Louis  Harbors  and  snrvev  of  the  Mis- 
sissippi between  Alton  and  Marameo  River,  '71,  314 :— on  reopening  Cabaret 
Sk>n|(b^  '72,  350;— on  Mississippi  opposite  month  of  Missouri;  '72,  357;~on 
Mississippi  between  Missouri  and  Ohio  Rivers,  '73,  470. 
R.  £.  McMadh.    Reports  on  Ellis  Island  dam,  '73,  445  ;--on  work  at  Sawyer's  and 

Venice  Bends,  '73,  453. 
D.  M.  Cnrrie.    Reports  on  work  at  Sawyer's  Bend,  '74,  i,  331  j— onworkbetwnen 

Illinois  and  Maramec  Rivers,  '79,  1034. 
C.  8.  True.    RexK>rts  on  improvement  of  Horse  Tail  Bar,  '74,  i,  33  6 ;— on  protection 

at  Kaskaskia  Bend,  '76,  i,649. 
Cspi,  O.  It.  Ernst.    Rieport  on  methods  of  work  between  months  of  Illinois  and 

Ohio,  '79,  1039. 
M.  Meigs.    Reports  on  improvement  of  Upper  Mississippi  between  St.  Panl  and 
La  Crosse,  '75,  ii,  465, 467;  '77,  534;  '78,  704;— on  Fort  Madison  Harbor,  '77, 
534 ; — on  Burlington  Harbor,  '77,  635 ;— on  Dnbnqne  Harbor,  '77,  535. 
C.  W.  Durham.    I&ports  on  Fort  Madison  Harbor,  '76,  i,  689,  ii,  189 ;— on  Burling- 
ton Harbor,  '76,  i,  692,  ii,  166 ;— on  Dnbuque  Harbor,  '76,  i,  696. 
SgUoHfttes.    (See  also  Projeets. ) 

By  H.  C.  Long,  1668,  for  improving  Alton  Harbor  by  high  dike,  closing  slough  west 
of  Ellis  Island,  |112,000.  '68,  370,  371,  376;  '72,  ^Sl.  By  Capt.  C.  J.  Allen, 
1871,  for  low  dike,  olostng  same  slough,  f  14,662,  '71,  318,  3&27 ;  '72,  361.  Bj 
Board  of  Engineers,  1872,  for  high  dike,  |75.000 ;  for  low  dike,  $40,000,  '72,  5^^ 
361, 366;  '73, 53, 446;  '76,  i,  645;  cost  of  low  dike  as  completed,  (.31,368,  '76,  i,  635. 

By  Capt,  C.  J.  Allen,  1871,  for  protection  of  banks  opposite  mouth  of  Missouri,  by 
elearing  Mobile  Chute,  &c. ;  for  opCDing  and  clearing  chntes,  $25,000 ;  for  de- 
flecting dike,  175,000,  '71,  320,  327;  '72,  356,  367.  If  by  direct  protection  of 
banks  by  revetment,  $569,654 ;  revised  to  $561,304 ;  by  jetties,  $316,250,  '72,  351, 
358.  By  Board  of  Engineers,  1872,  by  revetment,  $500,000 ;  by  jetties,  from 
$300,000  to  $400,000,  '72,  362. 

By  Board  of  Engineers,  1872,  for  improving  St.  Louis  Harbor,  to  meet  present  de- 
mands of  commerce  by  raising  and  extending  Venice  and  Long  Dikes,  being 
part  of  altimate  project  for  permanent  improvement  of  harbor,  $197,324,  '72,  55, 
364,366;  '73,  455;  '74,  i,  326;  '76,  i,  636,  645. 

By  Col.  J.  H.  Simpson,  1875,  for  closing  Cahokia  Chute,  channel  east  of  Arsenal 
Island,  by  low  dam,  $75,000,  '75,  i,  505;  '76,  i,  642;  '77,  505.  Changed  to  high 
dam,  1877,  with  island  revetment,  so  as  to  famish  winter  harbor,  $104,600,  '77, 
514 ;  '7a  686. 

By  Capt.  C.  J.  Allen,  1871,  protection  of  banks 'at  Sawyer's  Bend,  by  the  reopening  of 
Cabaret  Slough,  $408,841,  '72,  354.  By  Board  of  Engineers,  1872,  by  the  revet- 
me^t  of  about  2  miles  of  shore,  $142,211,  '72,  55,  363,  366;  '73,  455;  '74,  i,  326; 
'76,  i,  636,  645;  '77,  514  j  '78^  686. 

By  Col.  J.  H.  Simx>son,  1874,  improvement  of  Horse  Tail  Bar^  by  means  of  four  con- 
traeting  jetties  and  dam,  closing  slough,  $148,500,  '74,  i,  &8.  1876.  Increased 
to  $221,502,  '76,  i,  639;  '77,  514;  '78,^. 

Improvement  of  river  between  St.  Panl  and  Cairo,  1872,  Lient.  Col.  W.  F.  Ra^molds, 
from  month  of  Missouri  to  the  Ohio  River,  $2,996,044,  '73,  448,  469;  '76,  i,  645. 

By  Col.  J.  N.  Macomb,  1875,  from  St.  Paol  to  La  Crosse,  $348,670,  '75,  ii,454,  466; 
■76,  ii,  180. 

1877.  For  improving  bars  between  St.  Panl  and  La  Crosse,  $200,000,  '77,  85.  529; 
for  completing  existing  project  between  St.  Paul  and  Montrose  (Des  Moines 
Rapids),  $617,393,  '76,  ii,  177,  189;  '77,  524;  '78,  99,  725. 

By  Mag.  F.  U.  Farquhar,  1879,  for  improvement  of  river  between  Des  Moines  Rapids 
and  mouth  of  Illinois  River,  by  removal  of  obstructions  and  maintenance  and 
rectification  of  channels,  $^,046,396,  '79,  130. 

By  Col.  J.  H.  Simpson,  1875,  from  mouth  of  Illinois  River  to  Cairo,  improvement  of 
channel,  $3,159,200;  prorection  of  banks,  $4,000,000,  '75,  i,  481,  ii,  493;  '76.  i, 
643,  646;  '77,  513;  '79,  1032. 

By  Col.  J.  H.  Simpson,  1876,  for  protection  of  Kaskaskia  Bend  by  revetlng  banks, 
$42,000,  '76,  i,  81,  642,  650;  '77,  509;  '78,  686. 

'By  Col.  J.  H.  Simpson,  1876,  near  Cairo,  for  protection  of  banks,  bv  revetment,  ll,r>00 
linearfeet  above  Cairo,  $172,500,  21,700  linear  feet,  opposite  Ohio,  $325,000,  '76^ 
i,  654;  '77.  511,  514;  '78,  686. 

By  Col.  J.  N.  Macomb,  1875,  Fort  Madison,  Iowa,  improvement  of,  bv  closing  Niota 
Chute,  Ac,  $30,186,  '76,  i,  688,  690,  ii,  188;  '77,  84,  524;  '78,  712. 

21  EN 
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By  Col.  J.  N.  Macomb,  1875,  Burlington,  Iowa,  for  improyement  of  Bush  Chute,  &c., 

$35,221,  '76,  i,  692,  694,  ii.  186 ;  '77,  84,  525. 
By  Maj.  F.  U.  Farquhar,  1879,  revising  previous  projects  of  1875,  and  increasing 

cost  to  149,656,  '79,  131. 
By  Col.  J.  N.  Haoomb,  1876,  for  Dubuque,  Iowa,  by  opening  cut  from  New  Barney 
Cut  to  Waple's  Cut,  and  construction  of  dams,  d&c,  (23,120,  '76,  i,  G96,  698. 
1877.  Modified  by  temporary  improvement  of  bar  by  dredging,  |15,000,  and  con- 
struction of  training- wall,  $25,300,  '77.  64,  525,  535. 
By  Board  of  Engineers,  1879,  for  permanent  improvement  by  construction  of  low, 
spur-dikes  on  Dnnlieth  shore,  $12,668,  '79,  1143. 
'    By  MiE^.  F.  U.  Farquhar,  1879,  for  temporary  improvement  of  channel  at  HnscaUne, 
Iowa,  by  dredging,  $19,250,  *79,  1137. 
By  Mai.  F.  U.  Farquhar,  1879,  for  improvement  of  bar  at  Alexandria,  Mo  ,  by  spur- 
dikes,  $30,946,  '79,  1150. 
By  M%j.  F.  U.  Farquhar,  1879,  for  improving  bar  at  Quinoy,  HI.,  by  spur-dikes  and 
Quincy  Bay  by  dredging,  $224,110,  '79,  1131. 
Financial  Statements* 
Upper  Mississippi,  '69,  187:  '71,  53,260,262;  '72,  50,280;  '73.51;  '74,  1,59,901; 
•75,  i,  63, 452:  '76,  i,  82, 654 ;  '77,  83, 524 ;  '78^  96, 704 ;  '79, 129, 1104, 
,  Between  St.  Paul  and  Des  Moines  Rapids, '78,  99,725;  '79,  1121. 
, .  Between  Des  Moines  Rapids  and  mouth  of  Illinois  River,  '78»  98, 724. 

Between  mouths  of  Illinois  and  Missouri,  '73,  53, 446. 
•   Between  mouths  of  Missouri  and  Ohio,  '7^  54, 450. 
Between  mouths  of  Missouri  and  Maramec,  '73,  54, 456. 
Between  mouths  of  lUinois  and  Ohio,  '74, 1,331:  '75,  i,  66,  481;  '76^  i,  644;  '77, 

515;  '78^94,686;  '79,119. 
Fort  Madison,  Iowa, '77,  84,524;  '78,  97,714;  '79.  132,1140. 
Burlington,  Iowa, '77,  84,525;  '78,  97,715;  '79,  131,1138. 
Dubuque,  Iowa, '77,  84,525;  '78,  97.717;  '79,  132,  1141. 
La  Crosse,  Wis., '78,  98,718:  '79,  130, 1128. 
Muscatine,  Iowa,  '79.  131, 1137. 
Quincy,  nl., '79,  1130. 
Xe^isiation* 

Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  St.  Lonis,  '75^ 
1,66,505,511,513. 
Operations. 
upp^  MisHsHppi : 

McCaffirey,  remov* 


1869-70.  Continued  operations  of, '70,  56,225,291 ;  '77,  527. 

1870-71.  Continued  operations  of, '71,  53,259;  '77,  527. 

1871-72.  Continued  operations  of;  also  building  1,600  linear  feet  of  winff-dams, 

'72,50,308;  '77,527. 
1872^3.  Snag-boat  McCaffrey  transferred;   continued  operation  of  Montana; 

dredging  and  snagging,  '73,  51,414;  '77,  527. 
1873-74.  Continuod  operation  of  Montana ;  jetties  built  at  Pig's  Eye,  Kewpor^ 

Rolling  Stone,  and  Betsy  Slouch,  '74,  i,  59, 301;  '77,  527. 
1874-75.  Continued  operations  of  Montana ;  work  at  Pig's  Eye  dam,  '75,  i,  63, 453 ; 

•77,  527. 
1875-76.  Continued  operations  of  Montana ;  construction  of  dam  at  Ninningcr's 

Slough,  '76,  i,  82, 654 ;  '77,  527. 
1876-77.  Continued  operations  of  Montana;  construction  of  dam  at  Ninningei's 

Slough,  '77,  83, 527.    Comparative  maps  of  bars  before  and  after  improvement, 

•77.  528. 
1877-78.  Continued  operations  of  the  Montana,  '78,  96, 703. 
1878-79.  Continued  operations  of  the  Montana  until  fall  of  1878,  at  which  tinoeber 

machinery  was  transferred  to  new  hull;  dimensions  and  cost  of,* 79,  1^.1104, 

1105, 1106. 
Between  St,  Paul  and  Des  Moines  Itanids : 
1878-79.  Constraction,  by  hired  labor,  of  brush  and  stone  dams  at  the  followiog 

bars:  Pis's  Eye,  Newport,  Hastings,  and  Prescott,  Crat's  Island,  Beef  Slon^b, 

Rolling  Stone,  Betsy's  Slough,  Queen's  Bluff,  and  Bellevne;  also  the  removslof 

rook  and  bowlders  from  Horse  Island  and  Dallas  Bars,  '79, 1112,  111&    Cost  of 

work  done,  '79,  1119, 
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Meiween  Des  Moines  Bapida  and  mouth  of  Illinois  Biver : 
1878-79.  Shore  protection  and  constraction  of  brash  and  stone  dams  by  contract 
at  Gilbert's  and  Slim's  Island,  '79, 130,  1122.    • 

Between  Ilhnoia  and  Missouri  Bivers  : 
187^-73.  On  EUis  Dam,  '73,  53, 445. 

1873-'74.  Continued  operations  at:  material  poxohased  in  open  market:    labor 
hired,  '74.  i,  60,  324. 
1874-75.  Completion  oi,  at  height  of  10  feet  above  low-water;  cost,  $31,368,  '75, 

i,  65, 477 ;  '77.  634. 
1875-76.  Repairs  at,  '77,  634. 

Between  Missouri  and  Afaramee  Bivers  : 
1872-73.  Operations  at  Sawyer's  and  Venice  Bends,  '73,  54. 454. 

Between  Illinois  and  Ohio  Bivers : 
1873-74.  Operations  at  Sawyer's  and  Venice  Bends  and  Horse  Tail  Bar,  '74,  i,  60, 

324. 332. 334, 336. 
1874-75.  Repairs  on  Alton  Dam ;  progress  of  protection  of  Sawyer's  Bend ;  com- 
pletion of  Venice  Dike ;  progress  at  Horse  Tail  Bar ;  improvement  of  channel 
at ;  dams  commenced  at  I^ort  Chartres,  Tow  Head,  and  Torkey  Island,  '75,  i,  65, 
477. 
1875-76.  Operations  at  Sawyer's  Bend  and  Venice  Dike  limited  to  repairs ;  Horse 
Tail  Bar,  progress  at ;  dams  at  Fort  Chartres,  Turkey  Island,  Liberty  Island, 
and  Devirs  Island,  progress  at,  '76,  1. 80. 635. 639. 640. 
1876-'77.  Piasa  Dam  commenced ;  repairs  at  Ellis  Island  Dam ;  no  work  at  Saw- 
yer's Bend  and  Venice  Dikes;  Cahokia  Chute,  revetment  of  Arsenal  Island  and 
construction  of  abutments  for  dam ;  profprees  at  Horse  Tail  Bar,  Liberty,  and 
Devil's  Islands ;  protective  work  near  Cairo.  '77,  81, 504.511. 
1877-78.  Completion  of  Piasib  and  Alton  Dams ;  repairs  at  Sawyer's  and  Venice 
Bends ;  completion  of  work  at  Venice ;  extension  and  repair  of  dam  at  Cahokia 
Chute;  progress  at  Horse  Tail  Bar,  and  protection  works  below  Dickey's  Island 
and  near  Kaskaskia.  '78.  94. 678, 684. 686. 
1878-79.  Repairs  at  Sawyer's  and  Venice  Bends ;  Cahokia  Dam  completed  to  height 
of  9  feet  and  revetment  of  Arsenal  Island ;  OTOsress  at  Horse  Tail  Bar  and  ]>ro- 
tection  works  at  Kaskaskia  Bend  and  below  Dickey's  Island,  '79. 118, 1023. 1033. 
Methods  of  work,  '79,  1035. 

At  Fort  Madison,  Iowa,  1877-78.  Partial  construction  of  a  dam  across  Niota  Chute, 
with  shore  end  protection,  '78.  97, 712.  1878-^79.  Completion  of  Niota  dam, '79. 
132, 1139. 

At  Burlington,  Iowa.  1877-78.  Partial  construction  of  dam  from  head  of  Rush  Isl- 
and to  Otter  Island,  and  400  linear  feet  shore  protection  on  islands,  '78^  97.'  714. 
1878-79.  Completion  of  dam  closing  Rush  Chute,  with  dredging  at  steamboat 
landing,  '79, 131,  li:)8. 

At  Dubuque,  Iowa.  1877-^78.  39,261  cubic  yards  of  sand  dredged  from  bar,  '78,  91 
717.  1878-79.  37,042  cubic  yards  of  sand  dredged  from  bar.  '79.  1140. 

At  La  Crosse,  Wis.  1878-79.  Completion  of  dams  by  contract;  closing  Bates's  Chutes,, 
and  shore  protection . '  79.  130, 1 127. 

At  MuseaUne,  Iowa.  1878-^79.  Removal,  by  dredging,  of  17,600  cubic  yards  of  sand 
from  bar,  '79. 1136. 
Physical  Characteristics* 

Physical  geograph^y  of  basin  of  the  Upper  Mississippi,  '68.  307;  '71.  315;  '75^  ii,.457, 
471.  Description  of  river  aWut  Alton,  '72,  471.  Character  of  bars  at  mouth  of 
Missouri,  '68»  373,  378;  '71.  314;  '72.  355.  Description  of  mouth  of,  '71.  319; 
'72,  355,  357,  359,  362.  Erosion  at  mouth  of,  '72.  355,  357,  362.  Difference  be- 
tween waters  of  the  Mississippi  and  Missouri,  '75,  ii,  473,  482.  Amount  of  sedi- 
ment carried  by  each,  '75.  ii,  473.  Discharge  of  the  Mississippi,  '73..  472. 
High-water,  '68,  661;  '71,  314;  '73.  471.  Low-water,  '73,  472.  Slope  of  river, 
'72,  353;  '73,  473;  '76.  ii,  178.  Depth  of  rock  below  surface,  '71.  325;  '72. 
352 :  '73,  471.  Ice-gorge,  '77,  506.  Sand-bars;  formation  of,  '68. 670 ;  '73,  474 ; 
'75,  ii,  457,  474,  476. 477,  502 ;  '76,  i,  696,  ii,  179.  Progressive  motion  of,  '75.  ii, 
477,484;  '76.  ii,  179.  Rise  of  river  bottom  during  high-water,  '75,  ii.  477, 
502:  '78»  680.  Sediment;  amount  and  effect  of,  '75.  ii,  477,  481,  483,  502.  Shift- 
ing of  channels,  '75,  ii,  474.  Current  velocities,  '75.  ii,  458,  476.  Fall  of  river, 
'75,  ii,  459.  471 ;  '76^  ii,  178.  Discharge  of,  '75.  ii,  458,  475;  ^6.  i,  689,  ii,  178; 
'79, 1130,1150.  Relation  between  high  and  low  water  sections,  '75,  ii,  476; 
'76^  ii,  178;  '78^  680.    Profile  of  water-gauge  at  various  points,  '75,  ii,  466.. 
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High-water  in  the  MisslBsippi  and  Ohio,  '75,  ii,  473.    Erosion  of  river  banks  at 
Kaskaskia. '76,  i,  649 ;  '77,  509.    Erosion  of  river  banks  at  Cairo,  '76,  i,  81,  651 ; 
'77,  511.    Erosion  of  river  banks;  extent  of,  '77,  513;  '79, 1041.    Bends;  effect 
of,  on  regimen  of  river,  '75,  ii,  408.    Natural  division  of  river  into  three  sec- 
tions, '75,  ii,  471. 
Plans* 
Early  plans  for  improving  St.  Lonis  Harbor,  '71,  321 ;  '72,  349. 
By  Oapt.  C.  J.  Allen,  1871,  for  protection  of  banks  opposite  mouth  of  Missouri  from 

erosion  by  revetment  of  banks  or  by  jetties,  '72,  351, 357, 302. 
By  Oapt.  0.  J.  Allen,  1871,  for  protection  of  banks  at  Sawyer's  Bend  from  erosion  by 
reopening  Cabaret  Slough  by  a  dike  1,800  feet  in  length,  projecting  from  head 
of  Cabaret  Island  obliquely  into  river  and  deflecting  about  one-third  of  the  river 
into  east  channel,  now  closed,  thereby  relieving  the  west  channel  (Sawyvrs 
Bend) :  head  of  Cabaret  Island  to  be  reveted  j  spur-dikes  along  east  shore,  '72, 
349,350,353;  regarded  unfavorably  by  Chief  of  Engineers,  '72,  348;  Board  of 
Engineers  (1872)  disapprove  of,  '72,  55, 363.    Brush  dams;  construction  of,  '75, 
ii.  461, 466 ;  '76,  ii,  180 ;  strength  of,  '75,  ii,  462.    Wing-dams;  action  of,  '75,  ii, 
4d0;  '76^  ii,  179.    Shore  protection  by  jetties  or  continuous  work  compared, 
'76, 1,  653.    Removal  of  bars  by  scraping  or  by  portable  dams  compared,  '75,  ii, 
485.    Increasing  low-water  depth  by  discharge  from  reservoirs  applicable  only 
to  small  streams,  '75,  ii,  486. 
Of  citizens  of  Dubuque,  1879,  for  improvement  of  bar,  '79, 1149. 
Prtvate  and  Corporate  "Work. 
Works  undertaken  by  city  of  St.  Louis  to  protect  harbor,  '71, 321.    Amount  expended 
up  to  1869,  $340,000,  '71,  59;  '79,  1026.    Undue  encroachment  by  city  on  water- 
way, '75,  i,  66, 497, 511, 513 ;  '79, 1025.    Destruction  of  spur-dikes  built  by  Cairo 
Land  Company,  '76^  i,  652. 
Projects. 
Maj,  G.  K.  Wanen,  1866,  recommends  trial  of  wing-dams  and  Jetties  for  improve- 
ment of  the  Upper  Mississippi,  '67,  260 ;  '68, 51, 318, 366.    Considers  that  scrap- 
ing bars  is  efficient  within  small  limits  and  indispensable  for  temporary  im- 
provement of  river^  '68,  50,317,320,326,366;  '71,  260.    A  thoroueb  study  of 
physical  features  of  river  necessary  to  the  development  of  plan  K»r  improve* 
ment,  '68^  313. 
At  Alton  Harbor  and  mouth  of  the  HiMOwri  .* 
By  H.  C.  Long^  1868,  for  improving  Alton  Harbor  by  closins  slough  west  of  EUis 
Island  by  a  timber,  brush,  and  stone  dike  about  1,200  feetlong  and  10  feet  high ; 
estimated  cost,  $112,000,  '68,  371, 376.    Approved  by  M:\ior  Warren,  '68»  371. 
Lieut.  Col.  W.  F.  Raynolds,  1871,  recommends  project  for  low  dike,  '71, 58, 318, 3^ ; 
'72,  355 ;  recommended  by  Board  of  Engineers  (1872)  as  deserving  of  immediate 
attention,  '72, 54, 361.    Necessity  of  protecting  head  of  island  firom  eroaion,  '73^ 
446 ;  work  began  September,  1872 ;  details  and  method  of  constrnction,  '73, 444 ; 
completed  (1^4)  to  height  of  10  feet  above  low- water,  '75,  i,  65, 447 ;  '77,  635. 
Map  of,  '73,  443. 
By  Lieut.  Col.  W.  F.  Ra^olds,  1871,  for  protection  of  banks  opposite  month  of  Mis- 
souri by  clearing  Mobile  Chute  and  Maple  Island  Slough  of  obstraetioiia,  thereby 
giving  an  increased  facility  for  passage  of  high-water,  with  a  deflecting  dike  at 
ead  of  Mobile  Island,  '71,  58, 312, 318, 320 ;  ^2,  866. 
1872.  Clearing  of  Mobile  and  Maple  Island  passages,  approved  by  Board  of  Engi- 
neers, '72,  362,367.    Map  showing  mouth,  '73,  443. 
At  St.  LouM  Harbor : 
Early  projects  for  improvement,  '71,  321. 

For  improvement,  1871,  by  reopening  Cabaret  Slough  (see  Plans). 
Capt.  C  J.  Allen,  1871,  considers  the  preferable  plan  to  be  a  contraction  of  water- 
way, consistent  witn  stable  regimen,  by  longitudinal  dikes  throughout  entire 
len^h  of  harbor,  '71,  326. 
Chleiof  Engineers,  1872,  regards  favorably  the  project  of  canalising  by  dikes  or 

by  jetties  for  the  entire  length  of  the  harbor,  '72,  348. 
Board  of  Euffineers,  1872,  consider  that  ultimately  the  river  throughout  the  length 
of  the  haroor  should  be  made  to  flow  in  a  permanent  channel  by  jetti4«  or  by 
longitudinal  dikes,  bringingthe  eastern  shore  parallel  to  the  western  and  distant 
therefrom  ftom  1,200  to  1,M0  feet  The  present  demands  of  commerce  regain 
tiiat  the  river  from  Bischoff's  Dike  to  East  St.  Louis  Levee  be  confined  within 
above-named  limits  by  the  raising  and  extension  of  Venice  and  Lopg  Dikes, 
'72,  55, 364, 366;  began  in  1872,  '73,  54, 454. 
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Pr#Jects— Continned. 

1SZ5l  Improvement  of  harbor  by  doaiiig  Ctthokia  Chute  (channel  east  of  Arsenal 
Ifilaiid);  nltimate  bat  not  present  necessity  of,  '75,  i,  5C4.  Action  of  city  of  St. 
Jjonis  by  bailding  dike  from  west  shore  into  channel  west  of  Arsenal  IsUuid  com- 
plicates qnestion  of  closing,  '75,  i,  503, 511.  I^odudng  strong  erosion  on  Arse- 
nal Island  and  affecting  imfavorably  works  of  improvement  at  Horse  Tail  Bar. 
'76^  i.  81, 637.  Bapid  destmction  of  Arsenal  Island  makes  its  protection  and 
the  closing  of  Cahokia.Chnte  imperative,  '76^  i,  642;  work  began  on,  '77,  81, 
505.  Danger  to  harbor  and  shipping  from  ice,  by  throwing  entire  volnme  of 
river  through  west  channel,  necessitating  raising  of  dike  and  formation  of  win- 
ter harbor  below  dike  and  east  of  Arsenal  Island,  '77,  81, 505. 

1872.  Protection  of  banks  at  Sawyer's  Bend  from  erosion.  Board  of  Enjrineers 
(1873)  do  not  regard  favorablv  the  reopening  of  Cabaret  Slough,  but  prefer  pro- 
tection by  revetting  banks,  K>r  the  present,  lor  a  distanoe  of  about  2  miles,  '72, 
55, 362, 366;  '73,  45£  Work  commenced  on,  '73^  453.  Drawings  showing  con- 
struction of  revetment,  '73,  455. 

1873.  Improvement  of  Horse  Tail  Bar,  near  St.  Louis,  by  construction  of  4  jetties, 
contracting  water-way  to  width  of  frt>m  1,500  to  1,-800  feet ;  also  dam  closing 
Carroll  Island  Slough ;  jetties  from  6  to  8  feet  above  extreme  low-watec,  com- 
posed of  brush  mats  or  rafts,  with  stone  ballast,  '73, 448, 470, 476 ;  '74,  i,  327, 836. 
Work  commenced  at, '  74,  i,  60, 324.    Traiuing-walls  compared  with  cross-dikes^ 

7  #,  oOo» 

By  Lieut.  CoL  W.  F.  Baynolds,  1872,  for  improvement  of  *iver  from  mouth  of 
Missouri  to  Ohio  (project  not  given);  reference,  '73,  448,460 ;  '7^  i,  645. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  of  river  from  St.  Paul  to  month  of 
Illinois  Biver  to  low-water  depth  of  from  4^  to  6  feet  (being  part  of  Third  Sub- 
division Mississippi  Biver,  Transportation  Boutes  to  Seaboiurd)  by  the  contrac- 
tion and  direction  of  the  river,  protection  of  shores,  and  closing  of  chutes  by 
win^-dams  and  training-dikes,  aided  by  scraping  at  bars,  '75,  il,  462,466,467: 
'76b  ii{  179.  The  work  to  be  carried  on  by  purchase  of  material  iu  open  market 
and  hired  labor  until,  at  least,  experience  shall  indicate  proper  basis  for  con- 
tracts, '75,  ii,  467.  List  of  b:irs  between  St.  Paul  and  La  Crosse  requiring  im- 
provement, '77,  529;  between  La  Crosse  and  Montrose,  '76,  ii,-180. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  of  river  between  months  of  Illinois 
and  Ohio  Bivers  (being  part  of  Third  Subdivision  Mississippi,  Transportation 
Boutes  to  Seaboara) ;  low-water  depth  to  be  obtained,  as  follows :  From  mouth 
of  Illinois  Biver  to  St.  Louis,  6  feet ;  from  St.  Louis  to  mouth  of  Ohio  Biver,  8 
feet,  '75,  ii,  483.  Consideration  of  physical  characteristics  of  river  in  connec- 
tion with  plans  for  improvement,  '75,  ii,  471, 491.  Bequirements  for  maintain- 
ing navigable  channel,  '75,  ii,  485;  the  undertaking  so  large  that  policy  and 
economy  required  improvement  of  worst  points  first,  '75,  ii,  489,492.    General 

Slan  for  ])ermanent  improvement  of  natural  channel  by  low-water  dams  and 
ikes,  composed  of  brush  foundations,  with  riprap  superstructure,  closing  sec- 
ondary channels,  and  bringing  river  into  single  chimnel  of  moderate  width; 
critical  and  uncertain  operations  to  be  carried  on  by  hired  labor,  otherwise  by 
contract,  '75,  ii,  489, 494, 495.  List  of  p<>ints  requiring  work,  '75,  ii,  492.  Neces- 
sary operations  divided  Into  those  of  improvement  of  channel  and  protection  of 
banks,  '75,  ii,  493 ;  '76,  i,  643, 654 ;  '77, 609, 512.  Work  to  be  done  in  four  years, 
at  a  cost,  for  improvement  of  channel,  $3,159^200;  for  protection  of  banks, 
14,000,000,  '76,  i,  481,  ii,  493;  '76,  i,  643.654:  '77,  508,512. 

By  uol.  J.  H.  Simpson,  1876,  for  protection  of  banks  at  Kaskaskia  Bend ;  danger 
of  Mississippi  elfecting  a  junction  with  Kaskaskia  not  considered  imminent ; 
danger  of  attempting  protection  with  present  small  appropriation  ($5,000) ;  esti- 
mated cost  of  proper  protection,  |42,000,  '76^  i,  81, 643, 649.  Increased  necessity 
of  protection  m>m  increased  erosion,  '77,  81,509. 

By  Col.  J.  H.  Simpson.  1876,  for  protection  of  banks  near  Cairo ;  between  Dickey's 
Island  and  month  of  Ohio  Biver  by  means  of  brush  rafts  or  mats,  riprapped  with 
stone ;  11,500  linear  feet  requiring  protection,  at  an  estimated  cost  of  |172,500, 
'76,  i,  643,651,653.  Work  be^an  in  1876,  '77,  511. 
.  By  Col.  J.  N.  Macomb,  1875,  for  improvement  of  river  in  vicinitv  of  Fort  Madison, 
Iowa,  by  closing  Niota  Chute  by  dam  1,400  feet  in  length  and  3  feet  above  low- 
water  ;  dam  of  brush  foundation  and  riprap ;  also  removal  of  small  ledge  of  rode 
near  Niota  side,  with  dredging  through  bar  to  facilitate  scour,  '76,  i,  S^,690. 

By  MaJ.  F.  U.  Farquhar,  lr^79}  ior  extension  of  previous  project  by  construction 
of  spur-dikes  from  head  of  Kiota  Island  toward  Iowa  shore,  '79,  132, 1139. 
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For  improvement  of  river  in  vicinity  of  Burlington,  Iowa,  1875,  by  improviiu^ 
Bash  Chute :  closing  main  channel  of  river  from  Otter  Island  to  Rush  lahm^ 
together  with  the  closing  of  2  interior  chutes ;  dams  to  consist  of  riprap  on  bruBh 
foundations,  '76,  i,  691,  ($93. 

For  improvement  of  Dubuque  Harbor,  Iowa,  1876,  by  artificial  cut  from  head  of 
New  Barney  Cut  to  mouth  of  Waple's  Cut ;  artificial  cut  150  feet  wide  at  bottom ; 
also  3  riprap  dams,  with  brush  foundations,  located  across  head  of  Seventh  street 
slough,  across  New  Barney  Cut,  and  across  Third  street  opening,  '76,  i,  695, 697. 

Project  modified,  1877,  for  temporary  improvement  of  bar  by  dredging  to  extent 
of  present  appropriation  ((15,000),  and  subsequently  the  permanent  improvoment 
by  training-wall,  about  1,000  feet  in  length,  from  upper  end  of  New  Barney  Cat 
to  railroad  bridge,  '77,  84,535,535. 

By  Board  of  Engineers,  1879,  for  improvement  of  bar  in  front  of  landing  by  ood- 
tracking  water-way  by  2  low  spur-dikes  on  Dunleith  shore :  work  to  be  com- 
menced as  soon  as  present  dredged  channel  shows  signs  of  filling  up,  '79,  1143. 

By  Board  of  Engineers,  1877,  for  improving  river  in  m>nt  of  La  Crosse,  Wis.,  by 
closing  chute  on  both  sides  of  Bates's  Island^  '78,  98, 721. 

By  Maj.  F.  U.  Farquhar,  1879,  for  improving  nver  in  fronf  of  Muscatine,  Iowa,  by 
dredging  70,000  cubic  yards  of  sand;  estimated  cost,  (19,250,  '79,  1137. 

By  Maj.  FTU.  Farquhar.  1879,  for  improving  river  in  nx>nt  of  Alexandria,  Mo.,  by 
3  spur-dikes  on  right  oank  and  1  on  left  j  estimated  cost,  (30,946,  '79, 1150. 

By  Maj.  F.  U.  Farquhar,  1879,  for  improving  river  in  front  of  Quincy,  IlL,  by  3 
dikes,  and  closing  dam  firom  right  bank,  and  improving  Quincy  Bay  by  dredg- 
ing; estimated  cost,  (224,110,  ^79,  1130, 1131. 

Surveys. 

1866.  Between  Falls  of  St.  Anthony  and  Bock  River,  '67,  16,259,261 ;  '68.  301. 

1867.  Between  Falls  of  St.  Anthony  and  mouth  of  Ohio,  '68,  49,364;  '75,  ii,  455. 
Methods,  '68,  303, 364.    Requirements  for  proper  surveys,  '68,  307. 

186&-'69.  At  sites  of  bridges  between  St.  Paul  and  St.  Louis :  also  at  harbors  of  Du- 
buque and  Alton,  '69,  43,188;  '70,  31,228.  Necessity  lor  organized  system  of 
surveys  on  Mississippi  River,  '69, 189. 

1869-70.  No  surveys  made,  '70,  56,291. 

1870-'71.  Between  Alton  and  mouth  of  the  Maramec  River;  also  St.  Louis  and  Alton 
Harbors,  '71,  58,312,314;  '72,  350. 

1870-'72.  At  mouth  of  Missouri  River,  '72,  355, 357.  Necessity  of  careful  surveys 
between  St.  Louis  and  mouth  of  Ohio  River,  '72,  55, 365. 

1872^3.  From  Einswick  to  Cairo,  '73, 54, 448, 449, 469.  Objections  to  present  meth- 
ods of  surveys,  '73,  449,469. 

1873-*75.  Triangnlation  of  river  bed  from  mouth  of  the  Missouri  to  the  Ohio,  •74,  i, 
61,329:  '75,  i,  66, 440,  ii,  471, 474.  Triangnlation  of  valley  recommended,  '73, 
449,469;  '74,  i,  329;  '75.  i,  480,  ii,  450,474. 

1875-^70.  At  special  points,  '76.  i,  643,  ii,  177. 

1875.  In  vicinity  of  Cairo,  '76,  i,  81, 643, 651.  At  Fort  Madison,  BurllngtoUt  and 
Dubuque,  Iowa,  '76,  i,  688, 691, 695. 

1876.  Near  Kaskaskia  River,  '76,  i,  649. 

1878-79.  From  Keokuk  to  Grafton,  '79,  130.    From  St.  Paul  to  Des  Moines  Rapids, 
'79,  1119.    From  Des  Moines  Rapids  to  month  of  Illinois  River,  '79,  1122.    In 
vicinity  of  Alexandria,  '78, 101 ;  '79, 133, 1150.    In  vicinity  of  Quincy,  '78, 101 ; 
•79,  133, 1130. 
Surveys,  from  St.  Paul  to  the  Falls  of  St.  Anthony,  at  Alton,  His.,  at  Yenicef  Bis., 
and  opposite  the  mouth  of  the  Missouri  River,  ordered  by  act  of  March  ^  1879, 
'79,  120,  136. 
Maps. 
Of  Pig's  Eye  Bar,  Nininger's  Slough,  and  Minnesota  Bar,  *77,  528. 
Of  Alton  Harbor  and  vicinity,  '73,  443. 
Of  river  at  La  Crosse,  '79, 1128. 
Sketches  of  various  points,  '79,  1111,  1118, 1028,103a 

[L.  Y.  8.] 
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meni  of  snaiges  on  Mississippi,  and  protection  of  water  firont  at  Memphis,  yicksburg,  and  New 
Qrieans.] 

Aippropriatlons. 

1871.  Ganging.    Act  of  March  3 {5,000 

1874.  For  investigations  in  relation  to  reclamation  of  aUayial  baein,  '75, 

i,536 25,000 

1876.  Establishment  of  gauges,  '77,  78,493 5,000 

1878.  Establishment  of  ganges,  '78,88,647 5,000 

1879.  Establishment  of  ganges,  '79,  117,982 5,000 

1878.  Protectionof  Memphis, '78,  88,637 46,000 

1879.  Protection  of  Memphis,  '79, 117,980 37,000 

1878.  ProtectionofVicksburg, '78,88,638 84,000 

1879.  ProtectionofVicksburg, '79, 117,975 50,000 

1878.  Protection  of  New  Orleans,  '78,85,617 50,000 

1879.  Protection  of  New  Orleans,  '79,  107,878 60,000 

Ibr  total  appropriations  see  ante,  page  36, 

Commerce. 

Effect  of  levees  on,  '74,  1,390;  '75,  i,  559,563;  '79, 1018,1819.    Requirements  of 
commMoe,  '79,  1011.    Saving  to  commerce  by  increased  depth,  '79,  1011,  1021. 
Statistics,  '79,  878,975. 
Defense. 
Imx>ortance  of  Yicksburg  to  defense  of  the  Mississippi  River,  '71,  379. 


Chikf  of  Enginebbs. 
Report  on  Vicksburg,  '78»  88,637;  '79,  117 ;— on  Memphis,  '77,  78;  '78,  88;  '79, 
117; — on  New  Orleans,  '78,  85;  '79,  107;— on  survey  of  Mississippi,  '77,  78; 
'78,  88;  '79, 117 ;— on  levees,  '68,  54;  '70,  405;  '74,  i,380;  '79,  1015;— od  Re- 
clamation of  waste  lands,  '69,  51,322,  327;  '75,  i,  39, 536;  '78,  110,  853;  '79, 
1015;— on  establishment  of  gauges,  '70,  402;  '71,  60;  '72,  57;  '73,  60;  '74,  i, 
60,  70;  '76,  i,  79;  '77,  78;  '78,  88;  '79, 117;— on  Mississippi  below  Cairo,  '75, 
i,  37;  '78,  841;  '79,  43,  1007. 

B0ABI>8  OF  ENGINBREg. 

1874.  To  investigate  and  report  on  permanent  plan  for  reclamation  of  alluvial 
basio.  Consider  resort  to  cut-oi&  dangerous ;  division  of  tributaries  impracti- 
cable; reservoirs  for  holding  flood-water  impracticable;  artificial  outlet  im- 
practicable ;  permanent  system  of  levees  only  practicable  plan ;  general  con- 
siderations, '75,  i,  39,  539,  664. 

(Majors  Warren  and  Abbot,  Captain  Benyaurd,  and  Messrs.  Sickles  and  Herbert. ) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  Yicksburg.. 
Preliminary  report,  '78,  642.  Final  report.  '78,  638.  Recommend:  1st,  protec- 
tion of  Delta  Point ;  2d,  construction  of  oar  dike  from  De  Sota  Island ;  3d, 
dredging  on  inner  bar;  4th,  diversion  of  Yazoo  River,  '78,  638. 

(Colonel  Simpson,  M%jor  Suter,  and  Captain  Benyaurd.) 

1877.  To  investigate  and  report  on  the  protection  of  water  front  of  New  Orleans. 
Recommend  protection  of  banks  by  pilo  and  brush  revetment  and  brush  mats ; 
estimated  cost,  $476,000,  '78,  85,  614,  616;  '79,  875. 

(Migor  Weitzel,  Captains  Howell  and  Benyaurd,  and  Messrs.  Harrod,  D'Heme- 
court,  and  Wood. ) 

1878.  To  investigate  and  report  on  low- water  improvement  below  Cairo  and  the 
effect  of  a  permanent  system  of  levees.  General  considerations  of  improve- 
ment, '79,  1008.  Board  consider  that  a  low- water  depth  of  10  feet  would  sat- 
isfy demands  of  commerce,  '79,  1011.  Tbat  the  improvement  should  be  efi'ected 
by  narrowing  the  shoal  and  wide  reaches  of  the  river  to  about  3,500  feet,  and 
protection  of  caving  banks,  '79,  1014.  That  construction  be  determined  by 
trial,  '79,  1013.  That  one  of  the  worst  places  should  be  selected  for  trial,  '79, 
1013.  Board  consider  that  commerce  would  be  benefited  by  a  permanent  sys- 
tem of  levees,  and  that  taken  in  connection  with  a  low-water  improvement 
would  be  an  aid  to  navigation,  '79,  1017,  1018. 

(Colonels  Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstock 

and  Suter.  > 
Ekginebbs  in  Chargs. 
Lieut.  Col.  W.  F.  Raynolds.    Report  on  Yicksburg  Harbor,  '71,  377. 
Hf^.  C.  R.  Suter.    Reports  on  Mississippi  between  Cairo  and  New  Orleans,  '75,  ii, 

fyQ»  '78,  841. 
Capt.  W.  H.  h!  Benyaurd.    Reports  on  Memphis,  '77,  490;^'78,  637;  '79,  979. 

Reports  on  Yicksburg,  '78,  637 ;  '79,  974.    Reports  on  establishment  of  ganges, 

'76,  i,  600;  '77,  493;  '78,  646;  '79,  982. 
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Engineers  m  Charge— Continued. 
Capt.  C.  W.  Howell.    Reports  on  New  Orleans,  '78,  614;  '79,  875.    Reports  on 

establishment  of  gauges,  '75,  i,  533. 
Maj.  W.  £.  Merrill.    Report  on  establisliinent  of  gauges,  '72,  426;  '73,  517 ;  '74, 

i,  487. 
Maj.  C.  B.  Comstock.    Reports  onsonreY  of  Mississippi,  '77, 1106:  '78, 1356;  '79, 

1891. 
Assistants. 
Capt.  C.  R.  Snter.    Report  on  Vicksburg,  '71,  378. 
G.  Barney.    Report  on  Memphis,  '79,  980. 
T.  G.  Dabney.    Reports  on  Vicksburg,  '78,  644 ;  '79,  975. 
Capt.  H.  M.  Adams.    Reports  on  survey  of  Mississippi,  '77,  1110 ;  '78,  1358. 
Lieut.  D.  W.  Lockwood.    Reports  on  survey  of  Mississippi,  '77,  1197:  '78L  1381: 

'79,  1922. 
J.  A.  Okerson.    Report  on  survey  of  Mississippi,  '79,  1931. 
J.  Eisenman.    Report  on  survey  of  Mississippi^  '79, 1935. 
J.  H.  Darling.    Report  on  survey  of  Mississippi,  '79, 1938.  i 

L.  L.  Wheeler.  Report  on  survey  of  Mississippi,  '79,  1942. 
J.  B.  Johnson.  Report  on  survey  of  Mississippi,  '79, 196E3. 
Lieut.  C.  F.  Powell.    Report  on  survey  of  Mississippi,  '78^  1385. 

F.  W.  Lehnaetz.    Report  on  survey  of  Mississippi,  '78,  1386. 

G.  Y.  Wisnei\    Reports  on  survey  of  Mississippi,  '78, 1395 ;  '79, 1930. 
Lieut.  P.  M.  Price.    Report  on  survey  of  Mississippi,  '79,  1929. 

Esttmates* 

By  Capt.  C.  R.  Suter,  1871,  ibr  preventing  threatened  out-off  at  Vicksburg,  19:747,535, 
'71,382. 

By  Board  of  Engineers,  1877,  to  protect  and  improve  water  front  ofYicksbarg  after 
the  formation  of  the  cut-off,  $1,830,000,  '78,  88,  638,  641. 

M^j.  H.  L.  Abbot,  1869,  for  repairing  and  perfecting  levees  in  Louisiana,  $15,020,000; 
in  Mississippi,  $4,160,000;  in  Arkansas,  $19,0fi),000,  '69,  328,  330,  332,  334,  344, 
347 ;  '70,  405;  '74,  i,  382,  391. 

By  Board  of  Engineers,  1874,  to  close  existing  breaks  in  levees,  $3,459,450,  '78,  i, 
562.  For  perfecting  present  system,  $45,909,600,  '75,  i,  563,  593, 627.  For  sur- 
vey of  alluvial  basm,  $300,000,  '75,  i,  537.  561. 

By  Capt.  W.  H.  H.  Benyaurd,  1877,  for  protecting  water  fhmt  of  Memphis,  $170,000, 
'77,  78,  492. 

By  Board  of  Engineers*  1877,  for  protection  of  the  water  front  of  New  Orleaos, 
$476,000,  '78,  616;  '79,  878. 
Expen4Utares. 

By  State  of  Louisiana  on  levees,  '69,  329. 
Financial  Statements* 

For  improvement  at  Vicksburg,  '78,  88,  638 ;  '79, 117,  975.    Memphis,  '78.  86,  637; 
•79,117,980.    New  Orleans, '79, 107,  878. 
Operationsu 

1878-'79.  Protection  of  Delta  Point  (Vicksbuiv)  by  hired  labor,  '79,  975,  977, 

1878-79.  Protection  of  city  front  of  Memphis  by  hired  labor,  '79,  117,079,  981. 

1878-'79.  Protection  of  city  front  of  New  Orleans  by  hired  labor,  '79,  107,  876. 

Establishment  of  gauges,  '72.  57,  426,  428;  '73.  517;  '74,  i,  487  ;  '75,  i,  533;  '76;  i, 
600; '77,  494; '78,  646; '79,  982. 
Pliysical  Ciiaraeteristiefk 

Physical  geography  of  delta,  '75,  ii,  498;  '79,  854.  Cutoffs,  formation,  at  Vicks- 
burg, '71,  378  ;;'78,  643 :  formation  generally,  '75,  ii,  498 ;  '79,  1010 ;  iiiiurioas 
action  of,  '75,  i,  540,  575,  ii,  499.     Bars,  length  of,  '78»  841 ;  '79,  1011.    Forma- 


'78,  615,  838,  646;  '79,  975,  1011,  1013.  Bed  of  river,  '75,  i,  546,  549,  ii,  496^ 
505 ;  '79,  1197.  Depth  of  alluvial  bed,  '75,  i,  626 ;  '79,  855.  Geology  of  allu- 
via] bed,  '79,  855.  Slope  of  river,  '75,  ii,  501 ;  '79, 1009, 1928, 1934.  ^Velocity 
of  river,  '79,  1009.  Sand  waves,  '75,  ii,  502,  504  ;  '79,  1892,  1963,  1967 ;  dimen- 
sions of,  '79,  1924,  1933.  Sediment,  amount  of,  '69,  325,  339 ;  '72,  439;  '79,  i« 
541 ;  '79,  1009 ;  observations  on,  '75,  ii,  510 ;  '79,  19--W,  1933, 1964, 1968.  Floodl^ 
'68,  471 ;  '69,  321,  327,  335;  '75.  i,  541,  553,  556,  694,  606,  676;  '75,  ii,  507;  '76^ 
i,  616;  '79,  1009;  compared  with  the  Nile,  '69,  321,  327;  on  tribntarie^  '75,  i, 
634 ;  effect  of,  on  levees,  '68,  471 ;  '74,  i,  382;  '79,  1017 ;  effect  of  on  banks,  '72. 
436 ;  '79,  1009 ;  effect  of,  on  improvements,  '79,  1014.    Discharge,  '69,  3^  339; 
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'75, 1,  574,  580;  '79,  1009.  Crevasses;  table  of,  '75,  i,  542.  572,  590,  612;  effect 
of,  '75,  i,  541.  Levees;  breaks  in,  '74,  i,  382;  '75,  i,  590,  612;  caving  of,  '75, i, 
608;  '79,  1017;  on  the  NUe,  '75,  i,  556.  Bends;  effect  of,  '79,  1008.  Bottom 
lands,  '68^  468;  '79,  1016.  Rainfall  in  lower  valley,  '75,  i,  571.  Mad  lumps; 
formation  of,  '75.  i,  626.  Width  of  river  and  valley,  '75,  U,  497 ;  •78»  844,  847 ; 
'79, 1009,  1010.  Mississippi  compared  with  Vistula,  '79,  1012. 
Plans. 

By  General  B.  S.  Roberts,  1866,  for  reclaiming  the  waste  lands  of  lower  river,  by 
levees  with  waste  weirs,  etc.,  considered  impracticable,  '69,  51,  312,  320,  323. 

Of  the  Memphis  and  B^  JjOVOb  Railroad  Compaay,  1868,  to  bnild  a  railroad  levee  on 
west  bank  of  river,  '68,  468 ;  '74,  i,  382. 

For  prevention  of  floods  by  diversion  of  tributaries,  holding  reservoirs,  and  arti- 
ficial outlets,  considered  impracticable,  '75,  i,  540,  564,  570. 

For  improvement  of  Mississippi  from  Cairo  to  New  Orleans,  to  a  depth  of  10  feet, 
as  proposed  in  Transportation  Route,  Third  Subdivision,  Mississippi  River,  con- 
sidered possible,  but  at  present  impracticable  from  its  cost,  '75,  ii^  520. 
Plicate  an4  Cerporate  l¥ork. 

Memphis  and  St.  Louis  Railroad  Company  propose  a  railroad  along  west  bank  of 
Mississippi,  '68,  468 ;  '74,  i,  382.  Condition  of  State  levels,  '69,  338 ;  '74,  i, 
380 ;  '75,  i,  588,  596,  599.  Necessity  of  co-operation  between  States  and  gen- 
eral government  in  building  levees,  '70,  405;  '75,  i,  565,  595,  600;  '79,  1020. 
Difficulty  of  co-operation,  '79,  1(HJ1.  Expenditures  by  State  of  Louisiana,  '69, 
329. 
Projects. 

By  foigadier-General  A.  A.  Humphreys,  1868,  for  a  system  of  levees  from  Cape 
Ginurdean  to  Gulf,  to  confine  flood  discharge  to  channel,  '69,  335,  344 ;  *72,  438 ; 
'74i  i,  392 ;  '75,  i,  564,  574.    - 

By  Maj.  H.  L.  Abbot,  1870,  for  the  establishment  of  gauges  on  western  rivers,  for 
the  purpose  of  perfecting  ir  formation  concerning  floods,  '70,  402. 

By  Maj.  W.  E.  Merrill,  1872,  for  establishing  telegraphic  communication  between 
gauges,  '72,  435. 

By  Board  of  Eneiueers,  1874,  to  reclaim  and  protect  alluvial  basin  by :  Ist,  oponinff 
and  maintaining  Atchafalaya  and  La  Fourche  River  outlets;  2d,  by  general 
svstem  of  levees  from  Cape  Otrardean  to  Grulf,  '75,  i,  564,  674. 

Bf  Maj.  C.  R.  Suter,  1875,  for  gradual  low-water  improvement  of  the  Mississippi, 
between  Cairo  and  Gulf,  by  contraction  at  wide  shallow  places,  by  means  of 
transverse  dikes  and  closure  of  side  channels,  and  by  use  of  training-walls ; 
dikes  to  be  composed  of  brush  and  stone ;  dred^ag  to  be  resorted  to,  in  has- 
tening or  assuring  the  formation  of  channels  at  sites  selected,  '75,  ii,  512.  An 
increase  of  low-water  depth  from  4^  to  6  feet  all  that  should  be  at  present 
attempted,  '75,  ii,  496,  519,  520.  Greneral  considerations  affecting  the  improve- 
ment, '75.  ii,  496;  '78,  842. 

By  Board  of  Engineers,  1878,  to  Improve  the  river  below  Cairo,  to  low-water  depth 
of  10  feet,  by  contraction  at  wide  shallow  places  to  about  3,500  feet,  and  by  the 
protection  of  caving  banks,  '79,  1008,  1011,  1013, 1014.  The  construction  to  be 
determined  by  experience  derived  ftom  the  improvement  of  one  of  the  worst 
places.  '79,  1013. 

By  Captain  Snter,  1871,  to  prevent  threatened  cut-off  at  Vicksburg,  by  a  continuous 
more  protection,  covering  river  bank  and  extending  out  into  nver  bed ;  esti- 
mated  cost,  12,747,635  '71,  381,  Mi, 
Ay  Board  of  Engineers,  1877,  to  protect  water  front  of  Vicksburg  (after  formation 
of  cut-off)  by:  Ist,  protection  of  Delta  Point  ftom  erosion  ;  iJd,  construction  of 
w  dike  at  Do  Soto  island ;  3d,  dredging  of  inner  bar;  4th,  diversion  of  Yazoo 
Kiver:  estimated  co«t,  f  1,830,000,  '78.  638,  641 ;  '79,  974. 
By  tapt.  W.  H.  H.  Benyanrd,  1877,  to  protect  water  front  of  Memphis  bv  shore  pro- 
tection for  a  distance  of  7,600  linear  feet ;  estimated  cost,  |170,000,  '77,  78,  492; 
3637; '79.979.  '  »v      >      »       »      »        » 

oj  Board  of  En^eers,  1878,  to  protect  water  ftont  of  New  Orleans  by  a  shore  pro- 
tection of  pile  and  brush  revetment,  aided  by  brush  mats  placed  on  shore 
alopes;  estimated  cost,  $476,000,  '78,  614,  616;  '79,  875. 
wveys. 

lamination  between  Cairo  and  New  Orleans,  '75,  ii,  496. 

«"7.  Survey  between  Cairo  and  Oulf,  under  direction  of  Lake  Survey,  began,  '77, 

g    1106.    Progress  of,  '78,  1356;  '79. 1891,  1922,  1931. 

S^ey  at  Vicksburg,  '71,  378;  '78^  644. 

gorvey  at  Memphis,  '78,  637. 

«>ar?ey  at  New  Orleans,  '78,  614. 
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MISSISSIPPI  BITERy  between  Cairo  and  moutli— Ooatmued. 

Snrvcys— Continaed. 
Survey 8  Dear  Lake  Concordia,  La.,  and  Cowpen  Bend,  Miss.,  ordered  by  act  of 

March  3, 1879,  '79,  118. 
Maps. 
Of  Vicksbnrg  Harbor,  '78,  644.    Of  Mississippi  from  Islands  Ko.  8  to  No.  115,  '75, 
ii,  520. 

[L.  T.  S.] 


MISSISSIPPI  BITEB,  at  Ito  montli. 

Appropriations. 

1^  (survey) $500.    Act  of  March  2. 

1836.  For  increasing  depth  of  water  in  mouth  of. .  75, 000,  '66^  iii,  37 ;  '70^  32Sw 

1837.  For  removal  of  obstructions  at,  etc 120,000,  '66^  iii,  37;  '70,  325. 

1850  (survey) 50,000.    Act  of  September  30. 

1852  (survey) 60,000.    Act  of  August  3L 

1852.  For  opening  ship-canal  through  most  con-  ^ 

venient  pass  of 75,000] 

1856.  For  improvement  of  South  Pass  and  Pass  V66i  iiiy  37 ;  '70;  385^ 

^rOntre 330,000  1 

1866.  For  improving  mouth  of  river  1 75,000  J 

1867 200,000, '70.  325. 

1868  (allotment) 50, 000, '70,  325. 

1869  (allotment) 85,181,  '69,23;  '70,325.    Aci 

of  April  10. 

1870 300,000, '71,514. 

1871 125,000, '71,514. 

1872 155, 000, '72,  553. 

1873 125, 000, '73,  124, 600. 

1874,  AprU 30,000,  '74,1,72,688. 

1874,  June 130, 000, '74,  i,  72,  688. 

1874,  June,  for  survey 25,000.    Act  of  June23, 1874. 

1875 250,000, '75,  i,  830. 

1876.  Forsurvey 15,000.    Act  of  August  14. 

1876 100,000,  '76.  i,  549;  '77,  434. 

1877  (allotment) 12, 000, '78.  82. 

1878  (survey) 15,000.    Act  of  June  18. 

1879  (survey) 24,000.    Act  of  March  3. 

Total  to  1879 $2,506,681. 

Appropriations  to  be  returned  to  Treasury.  '71,  515 ;  '72,  553 ;  '73, 600.    Statements 
of  appropriations,  '74,  i,  688;  '75,  i,  830;  '77,  73,  434.    Method  of  making 
appropriations  destroys  value  of  improvement  made,  '70,  323. 
€onimerce. 

Importance  of  improvement,  '66,  iv,  241 ;  '69,  265 ;  '70,  345 ;  '74,  i,  778,  792,  797, 
801«  808.  Number  and  draught  of  vessels  passing  mouth  in  1869-'70,  '69,  264 ;  in 
1870-71,  '71,  511;  in  1871-^72,  '72,  558;  in  187:^-'73,  '73.  601:  in  1873-74,  '74. 
i,  683 ;  in  1874-75,  '75,  i,  82?.;  in  1875-76,  '76,  i,  550 :  in  1876-77,  '77,  427.  Sixe 
of  larger  vessels  passing  month,  '74,  i,  817,845.  Effect  of  work  done  on  com- 
merce, '72,  554 ;  '73,  598.  Importance  of  reliable  and  adequate  outlet  for  com- 
merce of  valley,  '74,  i,  778, 797, 801.  Necessity  for  buoys,  and  suggestions  con- 
cerning, '67,  367.  Vicious  action  of  pilots,  and  tow-boat  association,  '69,  963; 
'71,  514;  '72,  552;  '73,  596,599.  Action  of  Congress  concerning  (see  Legisla- 
tion). 
Contracts. 

With  H.  Tyler,  1866,  for  formation  and  maintenance  of  channel  on  Southwest  Pass, 
'66^  iv,  243.  Annulled  1867  for  inadequate  character  of  means  used,  '67,  38, 3G3; 
'70,  324. — With  Atlantic  Works,  Boston,  1868,  for  construction  of  drodge-boat, 
$223,000,  '68,  478.  Extension  of  time  granted,  '68,  479.  Completed  May,  1868, 
'68,  479.— With  J.  Roach,  1871,  for  a  second  dredge,  similar  to  first,  '71,  51S; 
completed  1872,  '72,  553. 

Proposals.  Becommendations  concerning  method  of  making,  '66^  iv,  239.  For 
forming  and  maintaining  channel  at  Southwest  Pass,  1866,  '66^  i  v,  243.  For  con- 
struction and  delivery  of  dredge-boat  Essayons,  '68,  475.  Kejected  as  exces- 
sive, '68,  476.  New  proposals  for,  '68,  477.  For  second  dredge-boat,  General 
McAlester,  '71,  512. 
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Saitable  defense  for  proposed  sliip-eanal  at  Fort  St.  Philip^  *74,  i,  824. 
IHMiimeiits*    (Not  pnnted  in  Teports. ) 
H.  Doc.  173, 24t]i  Cong.,  2d  Seas. ;  H.  Doc.  2, 26th  Cong., 2d  Sess.,  '74,  i,  781, 794.    H. 
Doc.  5, 36th  Cong., 2d  Seas.,  *66,  iv,  240;  '67,  368. 
Ensineers. 
Chief  of  Engineers. 
Keports,  '66,iii,  24;  '67,  37 ;  '68, 55, 483 ;  '69,  46:  '70,  61,  322;  '71,  64;  '72.  60; 
'73,  63;  '74,  i,  72,  776,  854;  '75,  i,  37,  38,  78,  %9,  966,  968,  972;  '76,  i,  74 ;  '77, 
72;  '78,82, 
In  relation  to  bill  aathorizing  parties  to  take  possession  of  Pass  k  I'Outre,  for  con- 

straction  of  canal ;  conclusion  adverse,  '68,  483. 
Letter  of,  to  Sir  Charles  Lyell,  concerning  delta  of  Mississippi  River,  '70,  365 ;  to 

T.  Lyman,  concerning  same,  '70,  376. 
Beport  reviewing  application  of  jetties  to  the  improvement  of  mouth  of  Mississippi 
Biver;  rate  oi  bar  advance,  '74,  i,  854.    Absence  of  littoral  currents,  Gulf  cur- 
rents vrill  not  be  modified  by  jetties,  '74,  i,  855.    Comparison  of  Snlina,  mouth 


S59.  Jetties  would  require  annual  advance,  '74,  i,  860.  Annual  deposit  on  bot- 
tom of  Gulf,  not  reduced  by  jetties;  rate  of  bar  advance,  '74,  i,  865.  Cost  and 
maintenance  of  jetties,  '74,  i,  866.  Application  of  jetty  system  to  mouth  of 
Sh6ne,  '74, 1,  88o.  Memoranda  concerning  improvement  of  entrance  to  Missis- 
sippi River  by  jetties,  '75,  i,  959, 966, 968,  l8'2. 
Boards  of  Engineers. 

1837.  Recommend  dredging  with  bucket  dredges  at  mouth  of  river,  '70,  323;  '74, 
i,  806, 841. 

1862  (for  application  of  appropriation  of  $75,000).  Recommend  (1)  stirring  up 
bottom ;  (2)  if  this  fail,  drodging  with  buckets ;  (3)  if  both  fail,  then  parallel 
jetties  at  mouth  of  Southwell  Pass  (for  which  an  additional  appropriation  of 
$150,000  was  asked) ;  (4)  if  needed,  the  closing  of  literal  outlets;  (5)  should  all 
iail,  a  ship-canal  might  be  resorted  to;  '66,  iv,  237 ;  '70,  323;  '74,  i,  793, 806, 841. 

(Commodore  Latimer,  U.  S.  N.,  Majors  Chase,  Beauregard,  and  Barnard.) 

1856.  Recommended  deepening  of  Southwest  Pass  by  stirring  up  bottom,  '66,  iv, 
237 ;  '70,  323,  334,  338 ;  '74,  i,  793, 806, 842.    (See  Projects. ) 

1873.  Report  upon  plan  (submitted  by  Capt.  C.  W.  Howell)  for  ship-canal  con- 
necting Mississippi  River  with  Gulf  of  Mexico,  '74, 1,  623.  Board  consider  that 
the  construction  of  a  canal  across  Fort  St.  Philip  peninsula  presents  no  extra- 
ordinary engineering  difficulties.  Precise  location  of  line  and  estimates  of  cost 
require  moro  detailed  examination,  '74,  i,  823.  Debouch^  of  canal  into  Isle  an 
Breton  Pass  approved;  also  location  (generally)  of  inner  end  on  straight  part 
of  liver  below  Port  St.  Philip ;  doubtiul  practicability  of  founding  lift-lock  by 
plan  of  surrounding  coffer-aam,  '74,  i,  824.  Recommend  following  modifica' 
tions  (see  Projects) ;  lock  chamber  to  be  500  feet  long,  60  feet  to  65  feet  wide, 
depth  of  water  on  miter  sill  25  feet ;  side  slopes  of  canal  1  foot  upon  4  feet ;  jet- 
ties will  require  incroased  dimensions ;  more  data  roquired  for  location  in  detail, 
and  close  estimate  of  cost,  '74,  i,  825. 

(Colonel  Barnard,  Lieutenant-Colonel  Newton,  Majors  Gillmoro,  Warren,  Craig- 
hill,  and  Weitzel,  and  Captain  Howell.  Colonel  Barnard  not  fully  concurring, 
submits  minority  roport). 

Minority  report  considers  that,  assuming  canal  to  be  built,  a  more  comprehensive 
study  required  to  fix  location  and  details  of  cost ;  before  resorting  to  canal,  the 
superior  advantages  of  natural  mouths,  and  probability  of  utilizing  them,  should 
be  considered,  '74,  i,  826.  Radical  change  in  location  desirable,  '74,  i,  829. 
Stability  of  lock  foundations  insufficient,  '74,  i,  830.  Engineering  difficulties 
underrated,  '74,  i,  831. 

Communication  of  Lieutenant-Colonel  Kewton  reviewing  minority  report,  '74,  i, 
868. 

Report  of  same  board  on  improvement  of  passes  as  an  alternative  to  or  in  connec- 
tion with  the  canal.  Pass  k  FOutre  assumed  to  be  improved ;  depth  of  25  feet 
required;  jetties  2,200  feet  apart  and  each  24,000  feet  long,  '74,  i,  833.  Closure 
of  north  mouth  of  pass  necessary ;  delicate  and  difficult  work  of;  general  devel- 
opment of  delta  sufficient  to  destroy  the  most  skillfully  designed  works,  '74, 1, 
834.  Ultimate  filling  of  area  ahead  of  jetties;  difficulties  of  improving  by  jet- 
ties ;  relative  advantages  of  d»  I'Outre  and  Southwest  Passes,  '74,  i,  836.  Means 
used  and  results  obtained  in  improving  Vistula  and  Danube,  '74,  i,  837.  Con. 
stitute  no  precedent  in  improvement  ot  mouth  of  Mississippi,  '74,  i,  838.    Stir. 
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ring  cannot  be  relied  npon  beyond  18  feet  in  depth;  cAnnot  be  made  asixlwlitiiW 
for  proper  project ;  sboold  be  continued  until  proper  project  is  completed,  '74^ 
i,  8^.  Project  of  canal  offers  best  and  most  certain  means  of  attaining;  proper 
oatlet  to  ocean^  '74,  i,  840. 

Minority  report  of  Colonel  Barnard  reyiews  of  past  efforts  to  remove  baza ;  coiw 
elusions  and  recommendation  of  previous  boards,  '74i  ii  841.  Success  of  Atirring 
since  1667,  '74»  i,  843.  An  attainable  depi  h  of  ^  feet  possible,  which  is  aciequate 
for  commercial  purposes,  *74, 1^  844.  Plan  of  jetties  offers  a  probable  atti^bimcni 
of  deep  water,  '74,  i,  845.  Discossion  of  the  application  of  jetties  to  Daanbe, 
Oder,  Vistula,  and  Rh6ne,  '74,  i,  846.  Application  to  Mississippi  River,  '74,  i, 
850.  Closing  of  North  Pass  of  k  VOntrH  not  desirable ;  construction  of  jetties  not 
as  expensive  as  indicated  by  minority  report,  '74,  i,  851.  South  Pass  should  be 
selected  for  trial  of  jetties;  action  of  jetties  will  retard  bar  advance;  cost  ol 
jetties  a  fraction  of  cost  of  canal,  '74,  i,  852.  Inestimable  value  of  open,  river 
mouth  navigation  as  opposed  to  canal,  '74,  i,  853. 

Minority  report  of  Major  Warren:  data  for  detailed  estimate  not  possessed ;  ean^ 
only  project  that  meets  demands  of  United  States ;  feasibility  of;  canal  ahoold 
be  tried  first,  '74,  i,  853. 

Review  of  minority  report  by  Lieutenant-Colonel  Newton,  '74,  i,  871. 

Review  of  entire  question  by  Chief  of  Engineers,  '74,  i,  854. 

(Colonel  Barnard,  Lieutenant-Colouel  Newton,  Migors  Gillmore,  Warren,  Craig- 
hill,  and  Weitzel.  and  Captain  Howell.  Captain  Howell  dissenting  in  one  point, 
viz,  that  probable  depth  to  be  maintained  by  dredging  is  20  feet.  Coloael  Bac> 
nard  and  Major  Warren,  not  fully  concurring,  submit  minority  report*.) 

1874.  To  determine  best  method  of  obtaining  and  maintaining  a  sufficient  depth 
of  water  at  mouth  of  Mississippi  River,  either  by  canal  from  river  to  gulf  or  by 
deepening  natural  outlets  of  river,  '75,  i,  948.  The  board  visit  Europe  for  ex- 
amination and  information ;  conclusions,  '75,  i,  949. 

Various  canal  routes  considered ;  that  commencing  5^  miles  below  Fort  St.  Philip 
and  debouching  behind  Sable  Point  considered  best ;  length  6^  miles ;  canal  20U 
feet  at  bottom,  308  teet  at  top,  27  feet  deep ;  look  near  river  7  feet  lift ;  dimen- 
sion 200  feet  by  65  feet,  on  grillage  foundation ;  guard  gates  above  and  below 
lock,  '75,  i,  950.    Details  of;  956. 

By  deepening  natural  outlets  of  river ;  methodsproposed ;  that  by  stirring  inad- 
miasible  beyond  depth  of  20  feet,  '75»  i,  951.  Plan  of  parallel  jetties  ado]>ted  in 
discussion,  '75,  i,  952.  South  Pass  selected ;  jetties  to  be  900  feet  apart,  begin- 
ning at  30  feet  water  within  bar  and  running  to  30  feet  without ;  l<AOgth  of  each 
jetty  11,900  feet ;  details  of,  '75,  i,  953.  Future  rate  of  extension  of  bar,  1,000 
feet  in  10  years,  '75,  i,  954.  Improvement  of  South  Pass  by  jetties  recom- 
mended in  place  of  canal,  '75,  i,  955.  Recommendation  that  entire  amount 
for,  be  made  at  once  available.  '75,  i,  956.    I>etai1s'of  plan,  '75,  i,  968. 

(Lieutenant-Colonels  Wright  ana  Alexander,  Major  Comstock,  Messrs.  H.  Mitchell, 
T.  £.  Sickles,  W.  M.  Roberts,  and  H.  D.  Whitcomb.) 

Lieut.  Col.  H.  G.  Wright  does  not  concur  in  judgment  of  board  as  to  the  probable 
success  of  jetty  system,  and  considers  that  the  canal  prqject  offers  reaaonable 
chances  of  success,  hence  gives  it  preference,  '75,  i^  956.    (See  Chief  of  £ngi- 
neers.) 
Engineers  in  Charge. 

Maj.  M.  D.  McAIester,  ld66-'68.    Reports,  '66,  iv,  236;  '67,  362;  '68,  474. 

Maj.  F.  £.  Prime,  l86d-'69,  '69,  46. 

Lieut.  W.  D.  Payne,  1869,  '69,  46. 

Capt.  C.  W.  Howell,  lHe9-78.    Reports,  '69,  259;  '70,  ;»6;  '71,  508;  '72,  651; 
'73,  596;  '74,  i,  68:^,778;  '75, 1,82*2;  '76,  i,  544 ;  '77,  419 ;  '78,  597.    Onship^sanal 
connecting  Mississippi  River  with  Gulf  of  Mexico,  '74^  i,  778. 
Assistants. 

Lieut.  D.  W.  Payne.    Report,  '68,  47a 

H,  C.  Collins,  '77,  428. 
estimates.    (See  also  Plans  and  Projects.) 

By  Capt.  W.  H.  Chase,  18;)7,  for  Fort  St.  Philip  ship-oanal,  $8,619,299,  '74,  i,  795. 
'    By  R.  Montaigu,  1858,  project  for  ship-canal,  |2,665,882,  '74,  i,  822.    For  deepening 
Southwest  Pass  to  18  feet,  $129,500 ;  to  20  feet,  $iOO,000,  '66^  iv,  24L    lnuiij3 
amount  required  to  maintain  channel,  $400,000,  '74, 1,  777. 
By  Captain  Howell,  1873,  for  Fort  St.  Philip  ship-canal,  with  connecting  jetties, 

$7,370,803,  '74,  i,  788. 
By  Board  of  Engineers,  1873,  for  foregoing  project  modified,  $10,373,000,  '74^  i. 
More  data  required  for  close  estimate,  '74,  i,  825, 
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BftlMates — Continned. 
By  Board  of  Engineen,  1873,  for  improvement  of  paas  h  VOntre  by  jetties,  |9;572y634y 
'     '74,  i,  835.    Uncertainty  of,  *74,  i,  835. 

By  Board  of  Engineers,  1B74,  for  Fort  St.  PhiUp  ship-canal,  $1 1,514,200, '75,  i,  951, 958. 
By  Board  of  Engineers,  1874,  for  improvement  of  Sonth  Pass  by  jetties,  ^,942, 110: 

of  Southwest  Pass  by  jetties,  $16,053,1*^,  '75, 1,  955,960. 
By  Chief  of  Engineers,  1874,  for  Fort  St.  Philip  ship-oanal,  $13,000,000.  '74,  i,  866. 

For  improvement  of  Sonth  Pass,  (17,000,000 ;  for  improvement  oi  Southwest 

Pass,  $^,000,000,  '74,  i,  867.    For  survey  of  Southwest  Pass,  187&-^6,  $16,666 ; 

1876-^77,  $10,342,  '75,  i,  976. 
Eiyenditlires.    (See  also  Financial  Statements.) 
Annaal  expenditure  required  on  any  plan,  '66^  iii,  24,  iv,  240;  '67,  362;  '68,  483; 

'70,  516;  '72,  554;  '74,  i,  807. 

Ftaancf  al  Statements. 

'SB,  482;  '69,  265;  '70,  328,346;  '71,  514;  '73,  600;  '74,  i,  688;  '75,  i,  830;  '76,  i, 
549;  '77,  433;  '78,82,600. 
Iiefislatioii. 

li^l  enactments  required,  giving  officer  in  charge  of  public  works  a  judicious  con- 
trol over  use  of  channels,  '71,  64,513;  '72,  60,552;  '73,  63,596,599.  Draft  of 
an  act  to  facilitate  execution  and  to  protect  certain  works  of  public  improve- 
ment, '71,  522.  Act  of  Con^prees,  1874,  giving  Secretary  of  War  control  over  the 
channels  of  the  passes,  '74,  i.  72,685.  Regulations  fixed  by  Secretary  of  War 
concerning  jurisdiction  of  channels,  '75,  i,  826, 829.  An  act  of  Congress  pro- 
"Tiding  for  operations  of  J.  B.  Eads  and  others  on  South  Pass,  '75,  i,  170. 
Operations. 

ld37-'39.  Attempts  to  open  Southwest  Pass  by  dredging  with  bucket  dredges  a  fail- 
ure, *70,  32:),  334,338;  '74,  i,  792,  806,  841.  fWher  operations  discontinued 
until  1852,  '74,  i,  841. 

IBSS-'SS.  Deepening  of  Southwest  Pass  to  depth  of  18  feet ;  subsequent  rapid  shoal- 
ing of  channel,^70,  323 ;  '74,  i,  841.  Further  operations  discontinued  until  1857, 
•70,  323. 

1857-'58.  Attempts  to  deepen  Southwest  Pass  by  jetties  proving  a  failure,  resoirt  wae 
had  to  stirring  and  harrowing  on  Southwest  Pass  and  Pass  1^  VOutro,  '70^  323 ; 
'74,  i,  842.    nrther  operations  discontinued  until  1860,  '70,  324, 335. 

1860-'6l.  Deepening  of  Southwest  Pass  by  (contract)  use  of  scrapers;  further  ope- 
rations discontinued  until  1867,  '70,  324. 

18B7~'68.  Completion  of  United  States  dredge-boat  Essayons,  and  deepening  of  Paas 
iPOutre,  '68,  479;  '70,  335;  '74,  i,  842. 

1S68>'69.  Continued  operations  of  dredge-boat  Essayons  on  Pass  h  FOutre,  deepen- 
ing the  channel  from  11^  to  17  feet,  '70,  335;  '74,  i,  842. 

186^0.  Repair  of  dredge-boat  and  continuation  of  dredging  on  Pass  &  TOutre,  '70, 
326,336. 

187(P71.  Operations  continued  on  Pass  h  TOutre  by  United  States  dredge-boat;  sus- 
pended July,  1870,  and  not  resumed  until  1873 ;  operations  resumed  at  South- 
west Pass  and  channel  deepened  by  dredge-boat  to  19  feet ;  new  machinery 
attached  to  the  Essayons,  '71,  64,508,512;  '74,  i,  683. 

1871^2.  Operations  of  Essayons  at  Southwest  Pass  maintaining  18^  feet  depth; 
completion  of  United  States  dredge  General  Mc Alester  and  repair  of  the  Essay- 
oniL '72,  551,553. 

1872-'7*J.  United  States  dredge-boats  in  operation  on  Southwest  Pass  until  March, 
1873,  when  they  were  transferred  to  Pass  ^  KOntre ;  construction  of  repair  dock 
for  dredges,  '73,  596,601. 

lor3^4.  Operations  of  Southwest  Pass  abandoned  on  account  of  a  blockade  from 
founded  vessels  and  consequent  transferment  of  dredging  to  Pass  4  FOutre, 

,^  '74,  i,  684 ;  '75,  i,  78. 

1874-'75.  Maintenance  of  Pass  &  POutre  to  a  depth  of  from  17  to  19  feet,  '75,  i,  824. 

1875-76.  Operations  on  Pass  ^  TOutre  suspended  August,  1875,  and  transferred  to 
Southwest  Pass,  '76^  i,  544. 

1876-^.  Continued  on  Southwest  Pass,  maintaining  a  depth  of  from  17  to  19|  feet, 
'77,419,435. 

1077-^8.  The  improvement  of  South  Pass  by  jetties  having  obtained  a  depth  of  18 
feet  further  operations  of  dredge-boat  discontinued ;  tne  Essayons  transferred 
to  Sftbino  Pass,  Texas ;  dredge-boat  General  McAlester,  with  entire  crew,  lost  at 
^  8ea,»78,82,597. 

^^^^-^ Subsequent  reports  ofoperatUms  noipublhhed  in  the  annual  reports  of  the  Chief  of 

^    ^ifgineere. 

''^"^al  of  bars  by  ordinary  dredging  a  failure ;  adequate  focalizing  jetties  enor- 
mously expensive,  '66i  iii;  24,  iv,  237. 


rrents  in  Mississippi  River  at  high  and  low  water,  '74,  i,  804,  863^  865; 
of  Gulf  not  littonu,  '74,  i,  855 ;  77,  433;  sediment;  amount  earned  to 
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Operation^*— Continued. 

Bemoval  of  bars  by  harrowing  the  only  plan  that  has  proved  efficient,  '66,  iU,  24, 
iv,  237 :  '70,  325.  Channel  can  be  maintained  only  by  constant  dredging,  '7i, 
i  806. 

History  of  early  operations,  '70,  323,334,338;  '74,  i,  792,806,84L 

Favorable  results  obtained  by  subsequent  qDerationa,  '68^  55 ;  '69, 259;  '70,  326, 334. 

Delays  in  operations  caused  by  Pilots'  and  Tow-Boat  Association,  '69, 263  j  '71f  514  * 
'72,  555; '73,596,599. 

Depth  obtained,  and  what  is  intended  by,  '74,  i,  686. 

Operations  of  J.  B.  Eads  at  South  Pass,  '75,  i,  980. 
Physical  Obajractcvlstics* 

Bars  at  mouth  of  Mississippi  River,  '66,  iv,  236;  '70,  322;  rate  of  advance  of,  '70^ 
322,  377 ;  '74,  i,  854,  857, 859,  865;  '75,  i,  961,  968 ;  '77,  429 ;  composition  of,  '70^ 
331.  371;  '77,  431 ;  method  of  fonnation,  '74,  i,804,  863,865;  '75,  i,  959;  "drift'' 
and  '^  delta''  bars ;  distinction  between,  '75,  i,  967,  973 ;  bars  at  mouth  of  Dan- 
ube and  Rhine  dissimilar  to ;  while  those  at  mouth  of  Rh6ne  are  similar  to  Mis- 
sissippi River,  '75,  i,  967,  973^ 

Action  of  currents  " 
currents 

Gulf,  '74,  i,  855,  862,  882;  not  greatest  when  velocity  is  highest,  '74,  i,863;  '75, 
i,  966 ;  '77.  433 ;  velocity  through  Breton  Island  Pass,  '74,1, 790. 

Mud  lumps,  rising  of,  '70,  331 ;  '77, 431 ;  composition  of,  '70,  332,  372;  theory  of  for- 
mation, '77,  431. 

Physical  characteristics  of  delta,  '70,  352 ;  '74,  i,  790,  803,  814,  848,  852,  854^  855, 
857,  859,  862,  865,  882;  '75,  i,  959;  '77,  429;  depth  of,  '74,  i,848, 852 ;  age oQ  '70^ 
377 ;  delta  of  Nile  compared  with,  '74,  i,  804. 

Artesian  wells  at  New  Orleans :  record  of  specimens  from,  '70,  354 ;  discussion  of, 
'70,  358;  profile  of,  '70.  3G2. 

Examination  of  specimens  from  bed  of  Mississippi  River,  '70,  371. 

Physical  characteristics  of  Breton  Island  Sound  and  vicinity,  '74,  i,  782,  814, 828; 
settlement  of  foundations  on  clay,  '74,  i,  829,  830. 
Plans. 

List  of  plans  and  machines  proposed,  '70,  338. 

By  B.  Buiason  1832  (State  engmeer  of  Louisiana),  for  ship-canal  between  Missis- 
sippi River  and  Breton  Island  Sound,  '74,  i,  780,  793,  826. 

By  M^i.  W.  H  Chase,  1837.    (See  Projects.) 

By  R.  Montaigu,  1852,  for  ship-canal,  commencing  7  miles  below  Fort  St.  Philip, 
and  running  nortneast  6  miles  to  Gulf  of  Mexico — canal  100  feet  at  water  lioe, 
30  feet  at  bottom,  24  feet  deep ;  locks  400  feet  by  80  feet ;  berme  15  feet  wide; 
banks  10  feot  high,  15  feet  at  top,  60  feet  at  base.  Railroad  on  bank  for  towiog 
vessels  '74  i  781  816  827, 

By  McClintock  <&'scott,  1868,  to  construct  (without  cost  to  United  States)  a  caDil 
through  Pass  d,  I'Outre,  '68,  483. 

By  J.  B.  Eads,  1875,  for  deepening  South  Pass,  by  jetties,  '75,  i,  37, 170,  980.  (See 
Projects.) 

No  plan  efficient  without  annual  expenditure,  '66,  Hi,.  24,  iv,  240 ;  '67,  362;  '68»  483, 
'71,  516 ;  '72,  554 ;  '74,  i,  807  ;  that  of  harrowing  only  plan  so  far  efficient,  '€6^ 
iii,  24,  iv,  237;  '70,  325;  result*  from  jetties  previously  constructed  (1857)  do 
not  encourage  repetition,  '66,  iii,  24 ;  lack  of  reasonable  appropriation  a  diffi- 
culty in  maintaining  channel  by  drodffing,  '77,  779 ;  previous  plans  have  been 
directed  to  channel  300  feet  wide,  18  feet  deep,  '66,  iv,  239;  '74,  i,  806. 


367;  370;  '70,  323,  329,  338;  '74.  i,  792,  804,  841,  tf74. 

History  of  Fort  St.  Philip  canal,  '74,  i,  793,  826. 

Memoranda  of  various  ship-canals,  '74,  i,  796,  817,  821. 
Projects. 

By  Board  of  Engineers,  1837,  for  deepening  Southwest  Pass  by  bucket  dredges,  '70. 
323 ;  '74,  i,  792,  806,  841. 

By  M%f .  W.  H.  Chase,  1837,  for  ship-canal,  beginning  2^  miles  below  Fort  JaclcsoD, 
and  extending  7  miles  to  Isle  an  Breton  Pass ;  canal  100  feet  wide  at  top,  30  feet 
at  bottom,  30  feet  deep ;  locks  200  feet  by  50  feet  by  20  feet ;  connecting  jetties 
100  feet  at  base,  20  feet  at  top,  raised  to  level  of  high- water,  '74,  i,  781, 794. 836, 
631.  Report  of  Col.  J.  J.  Abort,  1839,  caused  abandonment  of  project,  '74i  h 
781,  827. 

By  Board  of  Engineers,  1852,  for  deepening  Southwest  Pass  by  stirring  up  bottom, 
'66,  iv,  237 ;  '70,  323 ;  '74,  i,  793,  806,  841. 
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Projects — Continued. 
By  Bo«rd  of  £nf;ineeT8y  1856,  for  deepening  Southwest  Pass  by  stirring  up  bottom ; 
this  was  united  (doabtingly  on  part  of  board)  with  sheet-pile  Jetties,  *66i  iv, 
237;  '70,  :fi3,  334,  338;  '74,  i,  793.  806,  842. 
By  Mug.  M.  D.  McAlester,  1866,  for  deepening  and  maintaining  channel  on  Pass 
^  rOutre,  to  be  done  by  dredge-boats  specially  constructed,  '66,  iv,  238;  '67, 
362,  364,  367,  370;  '68,  55;  '69,  46;  advantages  of  Pass  k  FOutre.  '70,  343. 
By  Capt.  C.  W.  Howell,  1873,  for  ship-canal  connecting  Mississippi  Biver  with  Gulf 
of  Mexico,  beginning  near  Fort  St.  Philip,  and  debouching  into  Breton  Island 
Sonnd ;  canal  bottom,  width  200  feet,  depth  27  feet ;  locks  400  feet  bv  80  feet, 
constructed  of  beton,  faced  with  granite ;  guard  lock  on  Sable  Island ;  jetties 
connecting  mouth  of  canal  with  deep  water,  '74,  i,  781,  825;  modified  by  Board 
of  Engineers,  '74,  i,  825.    (See  Boara.  of  Engineers,  1873.) 
By  Board  of  Engineers,  1873,  modified  project  of  Captain  Howell.    (See  Board  of 

Engineers,  1873.) 
By  Board  of  Engineers,  1874,  project  for  deejieninff  natural  outlets  of  river  (South 

Pass)  by  construction  of  Jetties.    (See  Board  of  Engineers,  1874.) 
By  J.  B.  Eads,  1875,  for  deepeninjB^  South  Pass  by  jetties  not  less  than  700  feet  apart, 
and  running  from  30  feet  ox  water  within  the  bar  to  30  feet  without ;  to  main- 
tain the  same  for  20  years  from  time  of  first  obtaining  the  depth  of  30  feet, 
channel  to  be  not  less  than  350  feet  wide,  '75,  i,  37,  170,  960. 
Secretary  of 'War. 
R^ulatlons  fixed  by,  concerning  use  of  entrances  to  Mississippi  Hiver,  while  in  pro- 
J*cess  of  improvement,  '75,  i,  826.  y 

Surveys. 
1867.  Of  Southwest  and  &  VOutre  Passes  by  Coast  Survey,  '67^  38,  362.    Besults  of, 

'67,  369,  375. 
1869.  Of  Southwest  Pass,  '70,  322,  330. 

Surveys,  '75,  513;  '73,  597;  '74,  i,  684;  '75,  i,  825;  '76,  i,  548;  '77,  428. 
Soundings;  how  made;  description  of  lines  and  leads,  '74,  i,  685.    Precautions  to 

be  used,  '74,  i,  686. 
Maps. 
Of  mouths  of  Mississippi  River  in  1722, 1724, 1731 ;  location  of  center  line  of  pro* 
posed  canal  (M%jor  Warren) ;  delta  according  to  (Talcott's)  survey,  1838  }  com- 
parative profiles  of  South  and  Southwest  Passes  and  Sulina  mouth  of  Danube ; 
comparative  charts  of  surveys  of  1838-'67-74,  '74,  i,888. 
Hap  showing  prolect  for  the  improvement  of  the  Rh6ne ;  comparative  profiles  of; 

of  Sulina  mouth  of  Danube,  '75,  if974. 
Of  location  and  sections  of  Fort  St.  rhilip  ship-canal ;  of  South  Pass,  with  loca- 
tion of  proposed  jetties :  sections  of,  '75,  i,  958. 
Of  comparative  profiles  of  Southwest  Pass,  1868-71-^6,  '77,  430. 
Of  Pass  k  rOutre,  '77,  434. 

[L.  Y.  S.  J 


miSSISSIPPI  BIT£B  Ii£T££8. 


sisaippi  and  its  principal  tribntariea,"  "Sflecta  of  a  permanent  levee  system 
OhioRiver.'J 


A|»»roprtatlons. 

1^4.  For  investigations  in  relation  to  the  reclamation  of  alluvial  basin  of 

the  Mississippi  River,  '75,  i,  536 f25,000 

1876.  For  estabbshment  of  water  gauges,  '77,  78,  493 5,000 

1878.  For  establishment  of  water  gauges,  '78,  88,  647 5,000 

1879.  For  establishment  of  water  gauges,  '79,  117,  982 5,000 

Total  to  1879 1 40,000 

C^Maierce. 

Jnstification  of  improvement  of  levees,  '74,  i,  390:  '75, 1,563,595. 
Statistics,  '75,  i,  629 ;  '79, 1015, 1019, 

Chief  of  Engineers. 
Beports  on  railroad  levee  on  the  west  of  Mississippi,  '68,  54,  468.    Reclaiming 
waste  lands  on  Lower  Mississippi  Eiver,  '69, 51, 322, 323, 327.    Levees  of  Missis- 
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li  n  n^ineers— Continued. 
Chirp  of  Engineers— Continued. 

Bippi  River  from  the  Ohio  to  Gulf  of  Mexico,  '70,  405 ;  '74, 1, 380 ;  '79, 1015.  Rec- 
lamation  of  alluvial  basin  of  Mississippi,  '75,  i,  536 :  '79,  110, 853.  The  estab- 
lishment of  gauges  on  Mississippi  and  principal  tributaries,  *70^  402;  '71,  60; 
'72,  57;  '73,  60;  '74,  i,  60;  '75,  i,  70;  '76,  i,  79;  '77,  78;  •78»  88;  '79,  117. 

Directing  Mai.  H.  L.  Abbot  to  report  on  repairing  and  penecting  levees  on  the 
Mississippi,  '69,  329;  '74, 1;  394. 
Boards  of  Engineers. 

1874.  To  investigate  and  report  on  a  permanent  plan  for  the  reclamation  of  the 
alluvial  basin  of  the  Mississippi  subject  to  inundation.  Consider  resort  to  cut- 
offs dangerous  and  useless,  *75, 1, 540, 564, 670.  Diversion  of  tributaries  imprac- 
ticable, '75,  i,  540, 564, 670.  Reservoirs  for  holdins  back  floods  also  impractica- 
ble from  lack  of  proper  size,  '75,  i,  540, 564, 670.  Artificial  outlets  as  dangeroua 
and  impracticable,  '75,  i,  541, 545, 564, 67^.  Levees  the  only  practicable  plan, 
'75,1,550,564,600.  Errors  of  present  system,  '75,  i,  550.  Section  of  levees, 
'75,  i,  552, 553, 562, 566, 587, 59:),  596, 626, 664.  Inspection  and  guarding  of,  '75, 
i,  555.  Location  of,  '75,  i,  557.  Present  condition  of  levees,  '75,  i,  588,  596, 
599.    Report  of  board,  '75,  i,  539,  678. 

(Majors  Warren  and  Abbot,  Capt.  W.  H.  H.  Benyanrd,  and  Messrs.  J.  E.  Sickles  and 
P.O.  Herbert.) 

1878.  For  the  improvement  of  low-water  navigation  below  Cairo  to  report  ca 

"Effect  of  permanent  levee  system below  month  of  Ohio."    Boaiu 

consider  that  a  permanent  system  would  develope  a  large  additional  commerce, 
'79, 1017.  And  that,  taken  in  connection  with  a  low- water  improvement,  would 
be  an  aid  to  low- water  navigation,  '79,  1018. 

(Colonels  Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstock 
and  Suter.) 
Ekgineers  in  Cbabge. 

Maj.  W.  E.  Merrill.  187^*74.    Reports,  '72.  426 ;  '73,  517 ;  '74,  i,  487. 

Capt.  C.  W.  Howell,  1874-^5.    Report,  '75,  i,  533. 

Capt.  W.  H.  H.  Benyaurd,  1875-^—.  Reports,  '76,  i,  600;  '77,  493 :  '78, 646;  '79^ 
982. 

Estimates* 

By  Maj.  H.  L.  Abbot,  1869,  for  repairing  and  x>erfecting  levees  in  Louisiana, 
115,020,000;  in  Mississippi,  $4,150,000;  in  Arkansas,  (19,060,000,  '69,  3^,  330, 
332,  334.  -344,  347;  '70,  405;  '74,  i,  382,  387,  391. 
By  Board  or  Engineers,  16^75,  to  close  existing  breaks  in  levees  in  Louisiana,  Mibsbb- 
sippi,  Missouri,  and  Arkansas,  $3,459,450,  '75,  i.  562.  For  perfecting  preseot 
system  in  Louisiana,  Mississippi,  Missouri,  ana  Arkansas,  f  45,909,600,  '75^  if 
563, 593, 627.  For  survey  of  alluvial  basin,  $300,000,  '75,  i,  537, 561. 
Expenditures. 

By  the  State  of  Louisiana  in  repairs  to  levees,  $2,661,516.13,  '69,  329. 
Operations. 
1871-72.  List  of  gauges  established,  '72,  57,  426,  428. 

1872-'79.  Establishment  and  repair  of  gauges,  '73,  517:  '74,  i,  487:  '75,  i,  533:  '76^ 
i,  600 ;  '77,  494 ;  '78,  646 ;  '79,  982. 

Physical  Ciiaraeteristlcs. 


Floods  of  Mississippi,  '68,  471 :  '69,  321,  327, 335 ;  '75,  i,  541,  553,  565,  594,  606^  676; 
'76^  i,  616 ;  compared  with  Kile,  '69,  321,  327.    Floods  of  tributariea,  '75,  i, 


'75,  i,  608.  Levees;  caving  of;  cause,  '75,  i,  558 ;  '79,  1017.  Crevasses;  effect 
of,  '75,  i,  541.  Crevasses ;  table  of,  on  Mississippi,  '75,  i,  542,  572,  r90, 612.  Cut- 
offs; action  of,  '75,  i.  540,  575.  River  bottom;  character  of,  '75,  1,546,549. 
Bottom  lands,  '68^  468 ;  '79, 1016.  Physical  geography  of  delta,  '79, 854.  Bsin- 
fan  in  lower  valley,  '75,  i,  571.  Mud  lumps;  formation  of,  '75,  i,  626.  Deptb 
of  alluvial  beds,  ^75,  i,  626;  '79,  855.  Geology  of  alluvial  beds,  '79,  655.  V^ 
scription  of  gauges,  '72,  428;  '73,  523;  '74^1,  488. 

Plans. 

By  General  B.  S.  Roberts,  1866,  for  reclaiming  waste  land  of  lower  Mississippi  lij 
levees  with  waste  wein,  so  as  to  allow  low  lands  to  be  flooded,  andthesedimeot 
to  raise  the  land,  '69, 51, 312.  Also  to  increase  low-water  supply  of  Mississippi  ^J 
draining  water  from  Lake  Michigan,  '69,  920.  Considered  impracticable,  *6% 
323.  Plans  of  cut  o£E^  diversion  of  tributaries,  reservoirs  for  holding  floods,  snd  ^ 
artificial  outlets  considered  by  Board  of  Engineers,  1875,  aa  impracticable,  7^  ' 
1,540,564,670. 
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Plaas — Continued. 
Of  the  Memphis  and  St.  Lonis  Bailroad  Company,  1868,  to  oonstrnct  a  railroad 

levee  on  the  west  hank,  from  month  of  St.  Francis  lUver  to  connect  with  Iron 

Mountain  Bailroad,  '68,  466 ;  '74,  i,  382.    Description  of  levee  from  month  of 

Ohio  to  month  of  Mississippi,  '74,  i,  380,  393. 
FFlvat«9  State,  and  Corporate  l¥orl£. 
1865-^.  State  of  Louisiana  expended  in  repair  of  levees  (2,661,516.13,  '69,  325. 
186a  Condition  of  State  levees,  '69,  338;  '74,  i,380;  *75,  i,  568, 596, 599.    Neceasity 

of  co-operation  hetween  State  work  and  general  government,  '70^  405 ;  '75^  i, 

565, 595. 600. 

Projects. 

By  Brig.  Gen.  A.  A.  Humphreys,  1868,  for  a  system  of  levees  from  Cape  Girardeau 
to  month  of  Mississippi,  to  rentrain  the  maximum  flood  discharge  to  the  chan- 
nel, '69,  335.  344;  '72,  438;  '74,  i,  392. 

By  11^.  H.  L.  Aobot,  1870,  for  the  establishment  of  gauges  on  western  rivers  for  the 
purpose  of  i)erfecting  information  concerning  floods,  '70,  402. 

By  M 1^.  W.  H.  Merrill,  1872,  for  establishing  tefegraphic  communication  between 
gauges,  '72,  435. 

By  Boara  of  Engineers,  1874,  to  reclaim  and  protect  alluvial  region  of  the  Hississippi 
by :  1st,  opening  and  maintaining  Atchafalaya  and  La  Fourche  Bivers ;  2d,  by 
a  general  system  of  levees  from  Cape  Girardeau  to  Gulf  of  Mexico,  '75,  i,  564, 674. 
Snrre^rs. 

Necessity  for  careful  survey  before  plan  can  be  made :  estimated  cost  of  9300,000. 
'75,  i,  357,  360,  361. 

[L.  Y.  8.] 


MISSISSIPPI  BITER   TO  THE  ATIiABfTIC— Sttrvet  roR  watbr 

COMMT7NICATIOX  FROM  CAIRO,  llX.,  TO  BRUNSWICK,  Ga. 

Conmerce* 

Bequirements,  '72,  511,  518. 
Engineers* 

Chiep  of  ENamsBRfl. 
fieport,  '72,  59,  60. 

EXOIXEBR  IN  CHAROS. 

Maj.  Walter  MoFarland.    Beport,  '72,  495,  502,  509. 
AssiSTAirrs. 
Lient.  James  F.  Gregory,  *72,  496^  510. 
Lieut.  B.  D.  Greene,  '72,  496,  510. 
James  C.  Long.    Beport,  '72,  520. 
B.  C.  McCalla.    Beport,  72,  526. 
fitttmates.    (See  Plans. ) 
Fhyaical  Cliaracteristics. 
Description,  '72,  7,  512-517,  520,  626. 

Plans. 

By  Minor  McFarland,  1872,  for  channels,  allowing  the  passage  of  barges,  carrying 
170  tons  of  f^ght,  at  low-water,  and  300  tons  at  ordinary  stages. 


Divisions. 


Ohio 

TeiiDeasee 

^pscIeShoiOs..... 
Ahbtma 

SindKoimtftin.... 
Coo« 

?28«» 

juUmahft 

ToUd 

22  EN 


►  S 

U 

r 

13 


MUes. 
50 
256 

"'76* 

"""iio' 

943i 


t 

It 
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MUet. 


88 

"ioi" 

"2114 
45 
20 

864} 


I 


$45,000 

500.000 

3,676,000 

75.000 

11,570,607 

100,000 

20,435,684 

2,500,000 

1,000,000 

80, 002, 291 


338  INDEX  OF 

MISSISSIPPI  BITEB  TO  THE  ATIiANTIC— Continued. 

Plan*— Continued. 
By  James  C.  Long,  1872.  for  Sand  Mountain  diyiaion;  estimated  cost,  f  10,070,607, 

>72,  516,  522,  525. 
By  B.  C.  McCalla,  1872,  for  Georgia  division,  $20,435,634,  *72,  516,  535, 
1871-^2.  By  Lieuts.  James  F.  Gregory  and  Benjamin  D.  Greene,  under  direotioa«l 

MtiioT  MoFarland,  of  Tennessee  diyision.    Report,  '72,  495,  510. 
1871-72.  By  James  C.  Long,  of  Sand  Mountain  division.    Beport,  '72,  510,  580. 
1671-72.  By  R.  C.  McCalla,  of  the  Georgia  division.    Report,  '72,  510,  526. 

[C.  C] 


MISSISSIPPI    BITEB    TO    THE   ATIiAlVTIC-EXAHOKATioN   vob 

WATER  COMMUNICATION  ACB08S  THE  PENINSULA  OF  FlOBIDA. 

Commerce. 

Discussion  of  barge  transportation,  '77,  383.  Commercial  advantages  of  the  bane 
routes  compared  with  other  routes,  '77,  394  to  403.  Statements  of  ftiA(^ 
tariffs,  '77,  399,  400,  402.  Dangers  of  the  FloridaPass,  '77,  403.  Dimensions 
of  wheat  barges,  '76^  i.  512;  '77,  383. 

Statistics,  '77,  So,  397, 405,  406. 

Chief  of  Engineers. 

Reports,  '76.  i,  74,  512;  '77,  69;  '78,  78;  '79,  90* 
Board  of  Engineers. 

1826.  The  board  of  internal  improvements,  reporting  apon  the  results  of  aorveji 
for  a  canal  between  the  Atiantio  Ocean  and  the  Gulf  of  Mexico,  and  for  a 
oanal  to  connect  Mobile  and  Pensacola  Baprs,  oonsider  that  a  ship-canal  across 
the  peninsula  (connecting  the  Atiantio  with  the  Gulf  of  Mexico)  is  not  prac- 
ticable; that  route  between  the  heads  of  the  Santa  F6  River  and  Blade 
Creek  presents  the  best  passage  across  the  summit  of  the  divide;  but  since 
the  Suwannee  Hiver  is  much  obstructed  at  its  mouth,  and  has  no  harbor  at 
its  entrance,  it  will  be  expedient  to  continue  the  line  of  canal  from  the  Santa 
T6  River  to  the  harbor  of  St.  Mark,  the  whole  route  being  168  miles  long, 
with  an  ascent  and  descent  together  of  224  feet.  In  view  of  the  inland  coast- 
wise navigation  from  Chesapeake  Bay,  it  will  be  necessary  to  open  a  sloop- 
canal  from  the  harbor  of  St.  Mark's  to  St.  John's.  Respecting  the  inland 
coastwise  navigation  from  St.  Mark's  to  the  Mississippi,  it  will  be  rendered 
secure,  safe,  and  commodious,  by  means  of  the  following  improvements:  (1) 
a  canal  along  Crooked  Creek  from  Ocklockony  River  to  a  convenient  point  in 
St.  George's  Sound ;  (2)  cleaning  and  deepening  of  Santa  Rosa  Sound  at  the 
meeting  of  tides ;  ^3}  a  canal  from  the  Bay  of  Pensacola  to  that  of  Mobile, 
through  the  Great  Lagoon  and  river  Bon  Secour;  (4)  deepening  of  the  Pass 
an  Heron,  between  the  eastern  point  of  Dauphin  Island  and  the  main  land; 
canal  from  Lake  Ponchartrabi  to  the  Mississippi  at  or  near  New  Orleans^  by 
Bayou  Manohao,  already  projected,  '76^  i,  514. 
(General  Bernard,  member  of  the  board ;  Captain  Poossin,  assistant  to  board.) 
Engineers  in  Chaegb. 

Col.  J.  J.  Abert,  1852,  '76,  i,  523,  525. 

Capt,  C.  W.  Howell,  1873.    Report,  '76^  i,  512. 

Capt  A.  N.  Damrell,  1873.    Report,  '76,  i,  513. 

Lieut.  CoL  Q.  A.  Gilbnoie,  18n-79.    Report,  '77,  382. 
Assistant. 

Lieut.  M*.  L.  Smith,  '76»  i,  511.    Report,  '76,  i,  523. 
estimates. 
1833,  For  route  between  Mobile  and  Apalachicola,  $7,000,000,  '76,  i,  509. 

By  Lieutenant  Smith,  1853,  for  a  canal  across  the  Peninsula  of  Florida,  $3,700,000, 
'76,  i,  511,  539,  540,  641. 

By  Captain  Howell,  1873,  for  completing  the  7-foot  canal  between  the  Mississippi 
and  Mobile  Bay,  |250,000,  '76,  i,  512. 

By  Captain  Damreli,  1873,  for  a  9-foot  canal  between  the  Mississippi  and  Apalach- 
icola River,  $7,000,000,  '76,  i,  513. 

Physical  Characteristics. 

Table  of  distances  and  heights,  '76,  i,  521.  Summit  water  supply  in  Florida,  '76b 
i,  518,  519,  520,  521,  525 ;  '77,  390,  391.  Loss  of  water  by  evaporation,  '76^  i« 
525,  526,  527 ;  '77,  8t9.  Loss  iVom  filtration,  '76,  i,  527,  528:  '77.  S-^w  Leak- 
age at  lock-gates,  '76,  i,  528;  *77,  389.     Amount  required  for  lockage,  '76^  i. 


HIVEBS  AND  HABBOSS.  339 

mSSISSIPPI  BITEB  TO  THE  ATliABrTIC-<:;ontiuaed. 

PhTSieal  Characteiistict— Continued. 

589 ;  '77,  388,  389.  Annnal  requirements,  *76,  i,  631,  &86.  Sourceof  water  sap- 
ply,  '76^  i,  53;  '77,  384,  385,  386,  390,  391.  BainfaU,  '76,  i,  532,  533;  '77,  390. 
Supply  of  water  from  infiltration,  '76,  i,  534,  535 ;  '77,  386,  389,  391.  Dangers 
of  the  Florida  Pa88,'77,  403. 

By  board  of  internal  improvements,  1826,  for  a  canal  connecting  St.  Mary's  and  St. 
Mark's  Harbors,  thence  by  inland  water  communication  to  the  Mississippi,  '76, 
i.  514,  516,  517,  518,  582.  (See  Board  of  Enffineers.)  Practicability  of  route 
dependent  on  permeability  of  soil,  '76»  i,  520.  Comparison  of  St.  John's  and 
St.  Mary's  routes,  '76, 1,  521.  Board  recommend  St.  John's  route,  '76,  i,  521. 
A  ship -canal  to  connect  the  Atlantic  with  the  Gulf  of  Mexico  through  the 
peniosnla  not  practicable,  '76,  i,  522.  For  a  coast  navigation  from  St.  Mark's 
to  the  Mississippi.  '76^  i,  522. 

By  Lieut.  M.  L.  Smitn,  1852,  for  a  canal  across  the  peninsula  of  Florida,  '76,  i,  611. 
Discussion  of  routes,  '76,  i,  523,  524^  537,  541,  542,  543.  Boute  recommended 
from  St.  John's  to  Tampa  Bay,  '76^  i,  538;  31  locks  required,  110  feet  wide  ond 
16  feet  deep,  with  8  feet  lift,  '76,  i,  540,  541.  Lieutenant  Smith  suggests  St. 
Mary's  Harbor  as  the  most  natural  eastern  terminus,  '76,  i,  543. 

By  Captain  Howell,  1873,  for  a  canal  7  feet  in  depth  between  the  Mississippi  Biver 
and  Mobile  Bav,  '76,  i,  512,  513. 

^y  Captain  Damrell,  1873,  for  a  canal  100  feet  wide  and  9  feet  deep  between  the 
Mississippi  and  Apalacbicola  Bivers,  '76,  ii,  513,  514. 

By  Brig.  Gen.  Humphreys,  1876,  discussion  of  plans  for  a  canal  from  the  Mississippi 
to  the  Atlantic,  via  the  i>eninsula  of  Florida,  '76,  i,  508-511. 

By  Lieutenant-Colonel  Gillraore,  discussion  of  plans  for  a  canal  firom  the  Missis- 
sippi across  the  peninsula  of  Florida  to  the  Atlantic,  '77,  383,  387,  388,  393,  394. 
For  a  canal  with  9-foot  depth  and  80  feet  wide  at  bottom,  '77,  383,  388.  For 
reclaiming  the  land  of  the  Okefenokee  Swamp,  '77,  392,  398.  Feasibility  of 
ship-channel  more  problematic  than  of  a  barge-canal,  '77,  393.  Discussion  of 
plan  fur  a  ship-canal,  '77,  394. 

Lieutenant-Colonel  Gillmore  recommends  a  detailed  survey  to  determine  the  feasi- 
bility of  the  project,  '77,  404. 

Iti^  ror  a  canal  between  the  Atlantic  and  the  Gulf  of  Mexico  across  Florida :  one 

from  St.  Mary's  Biver  to  Apalacbicola  Biver  or  Bay ;  also  one  from  St.  John's 

River  to  Yassasousa  Bay,  '76;  i,  509. 
1633.  Examination  of  water  communication  between  Mobile  and  Fensacola  Bay, 

'76^  i,  508. 
18SfiL  For  a  ship-canal  across  Florida  firom  St.  John's  Biver  to  Tampa  Bay,  '76,  i, 

511,  523. 
1876.  Examination  for  a  ship-canal  from  mouth  of  St.  Mary's  Biver,  through 

Okefenokee  Swamp,  to  Gulf  of  Mexico,  '77,  382. 
1878-'79.  For  a  ship-canal  from  St.  Mary's  Biver  to  Gulf  of  Mexico,  '78,  78:  '79,  99, 

100. 


niSSOIJBI  BITEB«— Improvement  of  (except  removing  sxaqs). 

[Xnduding  Upper  Hiasoari,  Mismiui  above  month  of  YellowBtone,  HiMouri  at  St.  Joeeph,  Nobnwka 
City,  Atchieon,  BrowosviUe,  Cedar  City,  Fort  LeaveDworth,  Omaha,  and  Coancil  Blnfife, 
Plattnnoath,  St.  Cbarlea,  Sioox  City,  and  jonction  of  Hiaaoari  and  Kansas  Rivers,  survey 
from  month  to  Fort  Benton.] 

Appropriations. 

1677.  Kear  8t.  JoMph  (oUotment) (10,000,  '77,  79,  498. 

1878 do 50,000,  '78^90,653. 

1879 do 9,000, '79,  123,1066. 

MW6.  At  Nebraska  City  and  Eastport  (allotment).  15, 000,  '78,  653 ;  '77,  80,  499. 

187« do 40,000, '78^91,651. 

1879 do 30,000,  '79,  124,  1067. 

1876.  Misaonri  above  month  of  Yellowstone 20, 000,  '77,  82,  520. 

1878 do 30,000,  '78,95,690. 

1879 do 45,000,  '79.  1097. 

1878.  At  Atchison 20,000,  '78,90,652. 

1879 do 20,000,  '79,123,  1064. 

*From  appropriation  for  Hlsdsafppl,  Hiaaonri,  and  Arkansia  Rivtnra. 
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lcr78.  At  Fort  Leavenworth $25, 000, '78»  90, 658. 

1879 do 10,000, '79,  123,1063. 

1878.  At  Omaha  and  Council  Bluffs 50,000,  '78,  91,  657. 

1879 do 50,000/79,  124,1077. 

1878.  AtSiouxCity 12,500,  '78,91.657. 

1879 do 1 10,000.  '79,  125,  1079. 

1879.  Survey  from  mouth  to  Fort  Benton 30, 000,  '79,  126;  1083. 

1878.  Survey  from  mouth  to  Sioux  City 5I»,000,  '73,  92,  658. 

1879.  AtCedarCity -- 10,000, '79,  121,  1063. 

1879.  AtGlasgow 15,000, '79,  122,  1055. 

1879.  At  Kansas  City 30,000,  '79,  128,  1059. 

1879.  AtVermiUion 5,000, '79,  125,  1079. 

Total  to  1879 $566,500. 

Gontmerce* 

Statistics,  '68,  629;  '75,  i,  518,  520:  '77,  498,  499,  501;  '78»  662,653,  654,  637,  (SB 
662,  691 ;  '79,  1053,  1054,  1055,  1059,  1063,  1064, 1065,  1066, 1067, 1079, 1081, 10eH| 
1083, 1095. 
Enirliieers. 

Chief  of  Engineers. 
Report  on  Upper  Missouri,  '68,  59;  '75,  i.  68;  '77,  82;  '78.  95;  '79.  127;  « 
Missouri  at  St.  Joseph,  '76,  i.  80;  '77,  79;  '78»  90;  '79.  123;  on  Miasonri  iA 
Nebraska  City,  '77,  79;  '78,  90;  *79,  124  ;  on  Missouri  at  Fort  Leavenwoitk 
'78,  90;  '79, 122. ;  on  Missouri  at  Atchison,  '78»  90;  '79,  123;  on  fifisBouri  il 
Omaha  and  Council  BluflEs,  '78,91}  '79,  124;  on  Missouri  at  Sioux  City, '7^ 
91;  '79,  124;  on  survey  from  mouth  to  Sioux  City,  '78,  92;  '79.  126;  on  Mis- 
souri at  Cedar  Ciry,  '79,  121 ;  on  Missouri  at  Glasgow,  '79,  121 ;  on  Missouri  at 
Kansas  City,  '79, 122;  on  Missouri  at  Vermilliou,  '79,  125;  on  Miseonri  at  Be 
Charies,  '79^  127. 

Engineers  in  Charge. 
Col.  J.  N.  Macomh.    Report,  improvement  Upper  Missouri,  '68,  622. 
Maj.  C.  R.  Suter.   Report  on  examination  above  mouth  of  Yellowstone,  '75,  i,  517 ; 
on  improvement  near  St.  Joseph,  '76,  i,  627 ;  '78,  652;  '79,  1065;  near  Nebimkt 
City,  '77,  499;  '78,  653;  '79,  1066;  near  Atchison,  '78,  652,  668;  '79,1063; 
near  Fort  Leavenworth,  '78,  652 ;  '79.  1063 ;  near  Omaha  and  Council  BIoAi 
•78,  653,657,665;  '79, 1076;  near  Sioux  City,  •78»  657,  674;  '79,  1078;  near  Ce- 
dar City,  '79,  1053,  1054;  near  Glasgow,  '79,  1055,  1056;  near  Kanaaa  City/79, 
1059;  near  St.  Charles.  '79,  1083;  near  Vermillion,  '79,  1079:  on  snrvey  from 
mouth  to  Sioux  City,  ^78»  658;  '79,  1062 ;  on  snrvey  at  Omaha,  Atchison,  umI 
Plattsmouth,  '78»  663,671,  673. 
Lieut.  £.  Maguire.     Reports,  improvement  of  Missouri  above  mouth  of  Yellow- 
stone, '77,  519;  '78,  689;  '79,  1095. 

Cant.  C.  W.  Howell.    Report,  '68,  622. 
T.  P.  Roberts.    Report,  '75,  i,  517. 

M.  Boehmer.    Reports,  '76,  i,  630,  632 ;  '78,  654, 666, 568, 675. 
A.  H.  Blaisdell.    Report,  '78,  671.  673. 
H.  £.  Stevenson.    Report,  '78»  699. 
L.  E.  Cooley.    Report,  '79,  10o7. 
8.  H.  Tonge.    Report,  '79,  1080. 

Capt.  T.  fl,  Handbury.    Report,  '79, 1054, 1056, 1060, 1084. 
Estimates. 
By  Capt.  C.  W.  Howell,  1868,  for  light-draught  boat,  for  improvement  Upper  Mis- 
souri, 129,000,  '68,  621.  633. 
By  Maj.  C.  R  Suter,  1875,  for  light-draught  snag-boat,  to  improve  Upper  Mi«oan» 

$50,000,  '75,  i,  519. 
By  Maj.  C.  R.  Suter,  1875,  for  improvement  near  St.  Joseph,  $150,000,  '76^  1, 630;  '77, 

499.     1H79.  Estimated  to  complete,  $84,000,  '79,  1066. 
By  Maj.  C.  R.  Suter,  1877,  for  improvement  near  Nebraska  City,  $150,000,  '77, 499; 

'78,  653.      1879.  Estimated  to  complete,  $55,000,  '79,  1067. 
By  Maj.  C.  R.  Safer,  1877.  for  improvement  near  Atchison,  $56,000,  '78|  644,666. 
Modified  in  1878  to  $120,000,  '79, 1063.    1879.  Estimated  cost  to  complete,  $90,000, 
'79,  1064. 
By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Fort  Leavenworth,  $70,000,  '79i  1^ 

1879.  Estimated  to  complete,  $35,000,  '79,  106.3. 
By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Omaha,  $210,000,  '79,  1076.    1879. 
Estimated  to  complete,  $80,000,  '79,  1077. 
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By  Maj.  C.  R.  Suter,  1878,  for  improvement  near  Sionx  City,  $46,300,  '79,  1078.  1879. 
Estimated  to  complete,  $23,800,  '79,  1079. 

By  Capt.T.H.HandbaiT,  1879,  for  improvement  near  Glasgow,  $133,000,  '79,  1058. 
Estimated  to  complete.  $118,000,  '79, 1055. 

By  Capt.  T.  H.  Handbury,  1879,  for  improvement  near  Kansas  City,  $92,810,  '79,  1062. 
Estimated  to  complete,  $62,810,  '79,  1059. 

By  MaJ.  C.  R.  Snter,  1879,  for  improvement  near  VermiUioh,  $75,000,  '79,  1079.  Esti- 
mated to  complete,  $70,000,  '79,  1079. 

By  Capt.  T.  H.  Handbary,  1879.  for  improvement  near  St.  Charles,  $80,000,  '79,  1085. 
Estimated  to  complete,  $80,000,  '79,  1063. 
FtaaBcial  Statements. 

'75,  i,  518,  (jSO  ;  '77,  498,  490,  501 ;  '78,  632, 653, 654, 657, 658, 662,  691 ;  '79,  1053, 1054, 
1055,  1059,  1063,  1064,  1065,  1066,  1067, 1079,  1081,  1082,  1083, 1095. 
Operatioas. 

1877-78.  Strengthening  dikes  near  St.  Joseph ;  constmction  of  floating  dike  at  Ne- 
braska City,  '78,  w,  652,  653,  656.  Removal  of  rook  and  construction  of  wing- 
dams  on  Upper  Missouri,  '78,  95,  695,  700. 

1878-79.  Improvement  of  the  river  by  means  of  shore  pvoteoticui  (brush  mats)  and 
river  rectification,  by  floating  dikes  (Brownlow  weeds)  at  Glasgow,  Kansas  City, 
Fort-  Leavenworth,  Atchison,  St.  Joseph,  Nebraska  City,  Omaha  and  Council 
Bluffs,  Sioux  City,  and  Vermillion,  '79,  1055,  1059,  1063,  1064,  1065,  1066, 1067, 
1076,  1078, 1079.  Removal  of  rock  and  construction  of  wing-dams  in  Upper 
Missouri,  '79,  1096. 
Physical  Characteristics* 

Of  Upper  Missouri,  '68,  623:  '75,  i,  517.  Of  Lower  Missouri,  '75, 1,  518.  Erosion 
of  banks,  '76,  i,  628, 632 :  '78,  655,  666,  669,  671,  673,  675 ;  '79,  1054, 1057.  Slope 
of  Upper  MiBSouri,  '75,  i,  518;  '78,  699.  Slope  of  Lower  Missouri,  '76,  i,  632 ; 
'78,  666,  670.  Discharge  Upper  Missouri,  '78,  699.  Discharge  Lower  Missouri, 
'76,  i,  (>32 ;  '78»  667,  670.  Cut-offis  at  Omaha,  '78,  665,  666.  Cut-o£b  at  Atchi- 
son, '78,  670. 


By  Assistant  M.  Boehmer,  1875,  for  protection  of  shore  near  St.  Joseph  by  spur-dikes, 
'76,  i,  631,  633.    Plan  considered  uncertain,  '76,  i,  629. 

By  Assistant  M.  Boehmer,  1877,  for  shore  protection  by  riprap,  '78,  668. 
Projects* 

By  Capt.  C.  W.  Howell,  1868,  for  improvement  of  Missouri  above  mouth  of  Yellow- 
stone by  removal  of  obstructions  and  construction  of  wing-dams,  '68,  621,  624. 

By  Mjg.  C.  R.  Suter,  1875,  repetition  of  foregoing,  '75,  i,  518 ;  '77,  520 ;  '78,  694 ;  '79, 
1097. 

By  Maj.  0.  R.  Suter,  1876,  for  proteetion  of  shore  on  Kansas  side,  above  St.  Joseph, 
by  brush  mate,  '76,  i,  629,«630;  '77,  499. 

For  protection  of  banks  near  Nebraska  City  by  brush  and  stone  dikes,  '77,  499. 
Small  appropriations  require  a  modification  of  plan  so  as  to  obtain  immediate 
protection;  use  of  floating  dikes  (Brownlow  weeds)  suggested,  '77,  500;  '78, 
653.    Success  of,  '78,  654.    Cost  of,  '79,  1067. 

For  protection  of  banks  at  Omahaby  brush  and  stone  revetment,  '78,  664, 666. 

For  rectification  of  channel,  and  protection  of  banks  at  Atchison  by  floating  dikes 
and  brush  protection.  '78,  664,  669. 

For  shore  protection  at  Sionx  City  by  brush  revetment,  '78,  675. 

For  rectiflcation  of  channel  by  floating  dikes  (Brownlow  weeds),  and  shore  pro- 
tection by  brush  mats  at  Sioux  City,  '79,  1079.  Cedar  City,  '79,  1054.  1055. 
Glasgow,  '79,  1056, 1058.  Kansas  City,  '79,  1059, 1062.  Fort  Leavenworth,  '79, 
1063.  Atchison,  '79,  1064.  Omaha  and  Council  Bluffs,  '79,  1077.  Vermillion, 
•79,  1079. 
Sweys. 

Exploration  of  Upper  Missouri,  '68»  59,  621 ;  '75,  i,  517.  Survey  at  St.  Joseph,  '76, 
i,  bO.  Survev  at  Omaha  and  Council  Bluffs,  Plattsmouth,  Brownville,  and  Atch- 
ison, '78,  93,  652,  663,  666, 671.  Survey  from  mouth  to  Sioux  City,  '78,  658 ;  '79, 
1082.  Survey  at  Glasgow,  '79, 1056.  Survey  ait  Kansas  City,  '79,  1059.  Survey 
at  St.  Charles,  '79,  1^. 
Maps. 
Of  Missouri  near  St.  Joseph,  '76,  i,  632,  '79,  1065.  Of  Missouri  near  Nebraska 
City,  '78,  654,  '79,  1066,  1071,  1074.  Of  Missouri  near  Omaha,  '78,  664,  '79, 
1076.  Of  Missouri  near  mouth  of  Platte  River,  '78,  672.  Of  Missouri  near 
Brownville,  ,'78,  672.    Of  Missouri  at  VermiUion,  '79, 1080. 

[L.Y.  S.] 
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Appropriations. 

1871 $10, 000, '71,  350, 

1872 10,000, '72,  53. 

Commerce. 

Cotton  prodacts  tributary  to  river,  '71,  346, 348, 349.  Difficulties  of  traasportfttioi 
and  high  tariffs,  '71,  349.  Dnration  of  season  of  navigation,  '71,  34a  Bailroai 
connections,  '73,  464. 

Engineers. 

Chief  of  Enoinkebs. 

Reports,  '70,  31,  66;  '71,  59;  '72,  53;  '73,  55. 
Engineebs  iiT  Charge. 

Lieut.  Col.  W.  F.  Baynolds,  1870-^3.    Beports,  '71,  346,  349 ;  '72,  344. 

Col.  J.  H.  Simpson,  1873,  '73,  53.    Report,  '73,  461. 
Assistant. 

J.  Straszer.    Reports,  '71,  349;  '73,  462. 

Estimates.    (See  Projects.) 

Finaacial  Statemeats. 

•72,63;  '73,65. 

Operations. 

1870-*71.  Removal  of  obstructions,  in  progress,  '71,  350. 

187 1-^72.  Most  serious  obstructions  removed,  by  means  of  a  snag-boat,  from  Jnnctioi 
with  the  Ouachita  to  mouth  of  Antoine  Creek,  '72,  63,  344. 

1872-73.  Removal  of  453  snags,  647  snags  out  off  below  low- water,  and  9,496  drift- 
trees  removed;  153  bowlders  removed  from  rapids.  Completion  of  project,  '73^ 
55,  462,  463. 

Piiysical  Characteristics. 

Descriptions,  '71,  346-349 ;  '73»  463.    List  of  obstmotions,  '71,  347. 
Protects. 

By  Lieutenant^Colonel  Raynolds,  for  removal  of  obstructions,  and  improvement  ci 
channel;  estimated  cost,  923,000,  '71,  346,  348. 
Surveys. 

1870.  Survey  by  J.  Straszer,  '70,  66 ;  '71,  59,  347. 


]IIOBIIi£  HABBOB,  AI^A.— Impboyemxkt  or. 

Appropriatioas. 

1826 110,000  00.    Act  of  May  90, 1626. 

1829 20,000  00.    Act  of  March  2,  1829. 

1834 10,000  00.    Act  of  June  28,  1834. 

1835 17,997  60.    Act  of  March  3, 1835. 

1837 50,000  00, '72,  602. 

1838 50,000  00, '72,  602. 

ia52 50,000  00.    AotofAncrnst30,  1858. 

1870 50,000  00, '70,  6:i;  '71,68,559. 

1871 50,000  00,  '71,  68,  561. 

1872 76,000  00, '72,  62,  575. 

1873 100,000  00, '73,  67,  694. 

1874 100,000  00,  '74,  i,  75,  H92. 

1875 26,000  00,  '75,  i,  80,  ii,  5. 

1878 10,000  00,  '78,79,588. 

1879 100,000  00,  '79,  100. 


Total  to  1879 $718,997  60,  with  |20,833.08  reUef  claim;  act  of  Manh  3» 

1857. 

Statement  of  appropriations,  '74,  i,  891. 
Commerce. 
Obstructions  to  commerce,  '66,  i,  53.    Benefits  of  improvement  to  commerce,  *66,  h 

53 ;  '72,  581, 592 ;  '77,  408.    Commercial  necessities  of  Mobile  demand  iiixtbct 

improvement,  '77,  70;  '78,  587. 
Statistics,  '73.694;  '74,  i,  892;  '75,  U,  5;  '76,  i,  492;  '77,409;  •78»588;  '79, »1 
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CowKtrwketMm 


Y«ar. 

Contnctor. 

Contract  for— 

Boferenooa. 

1870 

John  fi-Twnt* . .    -  - 

Dredsinff. at  50  oonta  nor  onbic  yard..... 

»71,  668. 

1871 

S.  N.  Kimban  &  Co 

^Tohn  Gnot. 

I^ndsinir.  at  3M  oont9  nor  onbio  vard. ^  - 

»71,  581 ;    '72,  574. 

1872 

IH^ffinir.  at  80  contu  nor  onbtc  yard . , , , .  t  -  -  r  - 

'73,  602. 

1833 

...... do 

DrodfidniE.  at  28  centa  nor  cubic  yaid 

'74,  L  888. 

1873 

J.  B.  Slanirter 

Dndirinff.  at  46  coots  nor  cnbio  yard..... 

'74,  i,  880. 

18M 

J.  P.  Stewart 

Drodsine. at  18) oonta nor  onbio  yard. ........ 

'75,  il  4. 

2876 

a_  XrKhpb^it. 

J)T«dfl1nir. at  17  oonto  nor  cubic  yard.......... 

'76,  L  481. 

*  Contzact  extended,  ^71, 680;  '72, 674.  tContraet  extended,  '76,  i,  491. 

Abstracts  of  bids,  '73,  696;  '74,  i,  892;  '75,  ii,  6,7. 
Eiiffloeers. 
Chikf  of  Engineebs. 
Beports,  '66, 1,  2,3:  '70,  63,381;  '71,  68;  '72,  62;  '73,  66;  '74,  i,  75;  '75,  i,  80; 
'76^  i,  71 ;  '77,  69;  '78,  79;  '79,  100. 
Boards  of  Engineebs. 
Mentioned)  '72,  591.    CoDvened  at  Mobile  Febroary  3, 1872,  to  prepare  a  plan  for 
the  improvement  of  Mobile  Harbor  and  Bay ;  aleo  to  report  their  views  as  to  the 
TOTobabie  effect  of  the  work  projected  by  State  board  of  harbor  oommiaaioners. 
The  board  are  of  the  opinion  that  a  channel  13  feet  deep  over  Choctaw  and  Dog 
River  Bar,  for  a  length  of  9  milee  firom  the  inner  harbor  of  Mobile,  should  be 
dredged,  '72,  592.    The  board  decide  that  the  projects  proposed  by  the  State 
board  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  wonld  be 
detrimental  to  the  work  now  in  progress  by  the  United  States,  '73,  576, 593. 
Beport,  '72,  589. 
(CoL  J.  H.  Simpson  and  Lieut.  Cols.  Z.  B.  Tower  and  H.  G.  Wright.) 
State  bottrd  for  the  improvement  of  the  river,  harbor,  and  bay  of  Mobile  organ- 
ized, '73,  574. 
Board  of  Engineers  convened  at  New  York  February  10, 1873,  to  consider  and  report 
upon  questions  relating  to  the  improvement  of  Mobile  Harbor,  Ala. ;  the  board 
recommend  the  removfQ  of  200  feet  of  the  lower  extremity  of  Pinto  Point  jetty, 
to  be  followed  by  further  removal  if  subseqnenUy  judged  necessary.    Seport, 
'74,  i,  893. 
(Colonel  Simi)son  and  Lieutenant-Colonels  Tower  and  Wright. )  / 

Engineers  in  Chaboe. 
Capt.  W.  E.  Merrill,  1866.    Report,  '66,  i,  52. 
M%j.  C.  B.  Beese,  1870,  '70,  63;  '71,  559. 
Capt.  A.  N.  Damrell,  1870,  '70,  63 ;  '71,  559. 
Col.  J.  H.  Simpson,  1870-^2.    Reports,  '71,  569;  '72,  574,5^. 
Lieui.  Col.  W.  F.  Raynolds,  1872-73,  '73,  66. 

Capt.  A.  N.  Damrell,  1873-'—.    Reports,  '73.  692;  '74,  i,  889,  893;  '75,  U,  3;  '76, 
1,490;  '77,407;  '78,587;  '79,799. 
Assistants. 
Capt.  A.  N.  Damrell,  '70,  63. 
R.  Ranchenstein,  '72,  561. 
Estimates. 
1837-'38.  For  completion,  $150,000,  '72,  603. 
By  Capt.  W.  E.  Merrill,  1866,  for  the  improvement  of  Mobile  Harbor,  |91,208,  '66, 

i,  54. 
By  W.  D.  Mann,  1870,  for  dredging,  |500,000,  '70,  382. 
By  Mitf.  C.  B.  Reese,  1870,  for  dredging,  |656,800,  '71,  559 ;  '77,  408. 
By  Col.  J.  H.  Simpson,  1671,  for  dredging  and  the  removal  of  obstructions, 
$774,315.52,  '71.  561 ;  '72,  598;  '77,  408.    For  completion,  $451,908.85.  '72,  576. 
By  Board  of  Engineers,  1872,  lor  improvement  of  Mobile  Harbor  and  Bay,  $609,847.87, 

'74,  i,  891. 
By  Capt.  A.  N.  Damrell,  1877,  for  completion,  $589,237.19,  '77,  69,408. 
By  Capt.  A.  N.  Damrell,  1878,  for  a  channel  17  feet  deep  and  200  feet  wide, 
$926,107.66,  '79,  800.    For  a  channel  21  feet  deep  and  200  feet  wide,  $2,088,187.18, 
'79,800. 
Financial  Statements* 
•71,68,561;   '72,62,575;   '73.694;  '74,1,75,892;   '75,  i,  80,  ii,  5;   '76,1,71,492; 
'77,  70,409;  '78,  79,588;  '79,  100. 
legislation. 
Act  of  legislature  of  Alabama,  1869,  creating  a  commission  for  the  improvement  of 
the  narbor,  '71,  68, 561.    Bonds  issued  by  Mobile  County  to  the  amount  of 
$45,000  (under  an  act  of  the  legislature)  for  the  removal  of  obstructious  in  the 
harbor,  '71,  561. 
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MOBIIiE  HARBOB,  AJLA.— Cantiniied. 


Operations. 


1837- '88 
1870-71 
1871- 72 
1872-78 
1873-74 
•1874-76 
1876-76 
1876-77 
1877-78 
187g-7» 


Bemarka. 


Work  inteirapted  by  yellow  Hdvec. 


Effect  of  dike  and  Jett^  oonstmoted. 
700  feet  of  dike  ana  Jetty  remoyed. . . 
Wrecks  romoved 


No  operatloiiB 

Bepun  to  Teasels  and  examination  and  snrrey  ot  harbor. 


Dredg- 
ing. 


0.ydi. 


88,500 
107,963 
163,260 
878.180 
868,726 
220,676 

46,188 


70,382. 

71,560}  '77,46& 
7a,  675;  >77,406. 
73,602.603;  '77,408. 
74,  i,  800,891;   *77,406. 
76,  li,  8{  '77.  40& 

76,  i,  401;  '77,408. 

77,  407, 408, 

78,  587. 
79, 100. 790. 


Physical  Characteristics. 

Genera],  of  Mobile  Bay  and  Harbor,  '72, 590, 591.    Ligbt  drifting  sand,  12,  G02, 603. 
Private  and  Corporate  IVorlK. 

$45,000  expended  in  removing  obstructions  fVom  the  harbor  by  Mobile  County,  *71, 
559,561;  '72,  598.  Work  under  direction  of  the  State  board  for  the  improve- 
ment of  the  river,  harbor,  and  bay  of  Mobile,  '72,  596.  State  board  abobshed, 
'73,  693.  Total  expended  by  State  board,  |72,025.95,  '74,  i,  891 ;  '77,  70, 408. 
Mobile  Bay  Breakwater  Company  chartered  by  the  legislature,  '77,  406.  Com- 
menced work,  *77,  408. 


By  Capt.  W.  E.  Merrill,  for  the  removal  of  snnken  iron-clads  and  piles  placed  in  the 
harbor  by  the  rebek  to  obstruct  navigation^  '66,  i,  52, 53. 

By  Col.  J.  H.  Simpson,  for  dredging  a  cut  200  feet  wide  through  Chocrtaw  Pass  and 
250  feet  wide  through  Dog  Kiver  Bar,  '71,  560. 

By  State  board  of  harbor  commissioners,  for  the  constrnotion  of  5,400  linear  feet  of 
Jetties;  also  a  canal  through  Pinto  Island,  with  3  auxiliary  canals,  '72, 576,593, 
594, 597.  Improvement  of  Mobile  compared  with  various  other  works,  '72, 601, 
603. 

By  Captain  Damrell,  1878,  for  a  channel  21  feet  deep  and  200  feet  wide;  estimated 
cost,  $2,088,187.18,  '79, 100,  800. 
Projects. 

By  Mf^.  C.  B.  Reese,  for  dredging  a  channel  200  feet  wide  and  11  feet  deep  through 
Choctaw  Pass  Bar  and  Dog  River  Bar  and  dredging  below  Dog  River  Bar  to 
Lower  Bay ;  estimated  cost,  $656,800,  '71,  559.  Approved  by  the  Chief  of  Engi- 
neers, '72, 574. 

By  Board  of  Engineers,  1872,  for  dredging  a  channel  13  fbet  deep  and  200  ftet  wide 
through  Choctaw  and  Dog  River  Bars  for  a  distance  of  9  miles;  estimated  cost, 
1609,^7.87,  '72, 5^2 ;  '73,  692 ;  '74,  i,  891.  Approved  by  the  Chief  of  Engineers 
and  Secretary  of  War,  '73,  692. 

By  Board  of  Engineers,  1872,  for  the  removal  of  200  feet  of  Jetty  built  by  State  board, 
'74,  i,  894. 

By  Captain  Damrell,  1878,  for  channel  17  feet  deep  and  200  feet  wide:  estiaatod 
cost,  $826,1(17.66,  '79,  100,  800. 
Surveys. 

1860.  Of  MobUe  Harbor,  '70.  382. 

1870.  Of  Mobile  Harbor,  '71,  559. 

1873.  Channel  resurveyed,  '73,  693. 

1878.  110,000  appropriated  for  tests,  surveys,  and  borings  in  Mobile  Bay,  '78,  79. 

1H78.  Examination  and  survey  by  Captain  Damrell,  '79, 100, 799. 

Map. 
Of  Mobile  Harbor,  '66,  i. 

[E.  A.C.] 


MOIiUWi:,  Ilili.  (Mississippi  Biver),  ITATEB-POWl^B. 
Eniriiieers. 

CUIKF  OF  ENOINSEBS. 

Report,  '78.  35,749. 

ColffMISAION  OF  ENOINKEBS. 

1877.  To  examine  into  the  contracts  made  between  the  United  States  and  MolixM 
Water-Power  Company,  '78,  35,  749.    History  of  past  ptooeedingBy  '78^  7^ 
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HOI^Ciri:,  IIjIj.  (]IIImi««ippl  lUTer),  STATER  POWEB-Continued. 

Bugimeen — Continued. 
C0MMI68IOX  OF  £NOiNEKR8'--Continned. 

Obligations  of  United  States,  '78,  751.    Commission  do  not  consider  that  the 
roecrfic  complaints  of  the  company  are  sustained,  with  the  possible  exception 
that  the  United  States  has  failed  in  the  fall  excavation  of  the  coffer-dam  in  the 
pool  and  a  mass  of  stone  at  month  of  canal,  '78,  753. 
(Brigadier-General  Humphreys,  Lieutenant-Colonel  Wright,  and  M^jor  Abbot.) 
Contracts. 
Between  the  United  States  and  Water-Power  Company,  for  use  of  power  in  arsenal 
shops,  '78, 749, 751. 

Private  and  Corporate  IVork. 

History  of  Moline  Water-Power  Company,  '78,  749.  Jurisdiction  of  the  Water- 
Power  Company,  '78,  750.  Contracts  between  United  States  and 'company  for 
use  of  power,  '78,  7.50.  Complaints  by  company  as  to  failure  of  United  States 
in  its  obligations,  '78,  751 ;  which  Commission  of  Engineers  do  not  oonsidorare 
sustained,  '78,  753. 


MONONOAHEIiA  BITER.— Impboyxbobnt  of. 
(See  also  Chbsapeakb  and  Ohio  Canal.) 
If^propriatlons. 

1872 125,000,  '73,503. 

1873 66,000,  '73,  503. 

1874 25,000,  '74,  i,  66, 482. 

1875 22,000,  '76,1,72,738. 

1878 25,000,  '78,  806. 

1879 24,000,  '79,  145,1346- 

Totaltol879 $187,000. 

Partial  appTopriations  increase  the  cost  of  the  work,  '73,  505. 


Justification  of  improvement,  '72,  417, 418 ;  '75,  ii,  132, 135, 139.    Value  of  coal  for- 
mation reaobed  by,  '75,  ii,  133, 139.    Method  and  cost  of  transportation  of,  '75, 
ii,  133, 134. 
STATiOTiCJtt,  '72,  417,  418;  '75,  u,  132, 138. 
Coatracts*    (See  also  Proposals  on  page  347.) 
1873.  Smithy  Hawkins  &  Davis,  for  construction  of  lock  (except  lift  and  miter 
walls)  at  Hoard's  Rocks,  for  (54,641.75,  to  be  completed  December,  1874,  '73, 
503.    Time  extended  to  December,  1875,  '75,  1,  72,  735.    Extended  to  June  20, 
1876,  and  completed,  '76,  ii,  54. — 1876.  Smith  &  Hawkins,  for  construction  of 
stone  dam  at  Hoard's  Books.    In  July,  1876,  for  lack  of  reasonable  progress,  con- 
tract was  taken  from  and  prosecuted  by  hired  labor,  '76,  ii,  55. 
EBglaeers. 
Chief  of  Engineers. 
Beports,  '71,  60;  '72,  57;  '73,  59;  '74,  i,  65;  '75,  i,  89,  90;  '76,  i,  89;  '77,  94; 
•78.  107 ;  '79,  144. 
Board  of  Engineerb. 
1874.  Reconmiend  a  trial  of  movable  dams  with  hydraulic  grates  in  connection 
with  navigable  chute  on  dam  No.  1  of  the  Monongahela  Navigation  Company, 
United  States  to  pay  half  the  cost  of  experiment,  and  if  successful  the  com- 
pany to  become  owners  of  the  dam,  '74,  i,  480.    (See  Ohio  River,  Board  of  En- 
gineers.) 
Engineer  in  Charge. 
Mai.  W.  E.  Merrill,  1872-^—.    Reports,  '72,  412;  '73,  503,  504;  '74,  i,  481;  '75,  i, 
735;  '76.  ii,  54,  129;  '77,  662;  '78,  805;  '79.  1344. 

AS8I9TAIIT8. 

C.  Reiohspfarr,  '72,  414. 

£.A.Chase, '72,  414. 

J.F.Wil80ii,'72,  414. 

8.  Petitdidier.  '75,  i,  735;  '76,  Ii,  131. 

J.E.BeU, '76,  ii,  54. 

T.  P.  Roberts,  '76,  ii,  129.    Report,  '76^  ii,  131. 

W.Weston,  '79,  1344. 
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MOBrOBTGAHCIiA  RIVEB—Continaed. 

Estimates. 

By  Mi^or  MerriU,  1872,  for  extendinff  alack-water  navigation  from  JacoVs  Creek  to 
Morgantown,  18^  miles,  by  3  looks  and  dams.  $270,000,  less  obligation  of  canal 
company,  $160,000,  leaving  cost  of  lock  and  dam  No.  9  to  United  States  $110,000, 
'72,  417.    Revised,  1873,  for  change  in  location,  $137,000,  *73,  50S. 

Change  in  project,  1874,  by  which  the  United  States  assumes  cost  of  constmction  of 
lock  and  dam  No.  8;  estimated  cost  of  lock,  $110,000,  '74,  i,  482 ;  '75,  i,  737. 
Revised  for  extra  depth  of  foundation  and  difficulty  of  obtaining  stone,  $115,000 ; 
cost  of  lock  and  dam,  $189,000,  '75, 1,  72^  737 ;  '77,  663.  Construction  of  dam 
No.  9  exceeds  estimate ;  cause  of,  '76,  ii,  56 ;  '77,  662 ;  '78,  806. 

Project  of  1874  increased,  1875,  by  extension  of  slack-water  navigation  from  Mor- 

fantown  to  Fairmont,  25  miles,  by  six  looks  and  dams,  at  an  estimated  cost  of 
780,000,  '76,  ii,  131. 
FlBancial  Statements. 

'73,  503 ;  '74,  i,  66,  482j  '75, 1,  72,  738;  •76,  i,  89,  li,56;  '77, 94,  663;    78^  107,806; 
'79,  145,  1346. 
Xiefflslatlon. 

1836.  Charter  granted  by  the  State  of  Pennsylvania  to  the  Monongahela  Naviga- 
tion Company;  subsequently  modified,  '72,  i,  413. 
Operatioas. 

1874-^5.  Lock  No.  9  at  Hoard's  Roeks :  completion'  of  delayed,  and  time  extended, 
'75,  i,  735.  Quarrying  stone  for  dam  commenced,  '75,  i,  72,  735.  Work  to  he 
done  by  hired  labor,  '75,  i,  r38 ;  '76,  ii,  56. 

1875-76.  Lock  No.  9  completed  June  20,  1876,  '76,  ii,  54.  After  unsatisfactoiy  at- 
tempts to  build  dam  by  hired  labor  a  contract  was  awarded ;  after  a  numth's 
operations  work  was  resumed  by  hired  labor,  '76^  i,  89,  ii,  55. 

1876-^.  Timber  for  lock  gates  and  machinery  ready  but  not  in  place ;  dam  about 
one-third  completed  when  exhaustion  of  funds  caused  suspension  of  the  work, 
'77,  94.  662. 

1877-^8.  No  work  done  for  lack  of  funds,  '78,  107,  805. 

1878-79.  Resumption  of  work  on  lock  No.  9  (Hoard's  Rocks),  no  work  having  been 
done  since  1876,  '79,  1344. 
Physical  Gbaracterlstlcs. 

Description  of  river.  Distances  from  Pittsburgh.  Tributaries  of,  '72,  413 ;  *75^  i, 
G^;  '76,  U,  114, 123.  Slope  of  water  surface,  '72,  414;  '75,  ii,  138.  Thickness 
of  coal  beds  in  vaUey  of,  '72,  418 ;  '74,  i,  545 ;  '75,  ii,  131, 138.  Height  of  high- 
water  at  Morgantown.  '75,  ii,  137. 

Of  divide  between  north  oranch  of  Potomac  River  and  Monongahela,  '74,  i,  494, 
600,  513,  545. 

Rainfali  in  valley  of  the  Ohio  and  its  tribuUries,  '74, 1,  607,  520,  523»  532  ;  '76,  ii, 
100. 
Private  and  Corporate  IVork. 

1836.  Monongahela  Navigation  Company  chartered  by  the  State  of  Pennsylvania 
for  the  purpose  of  extending  slack-water  navigation  from  the  mouth  of  the  Mon- 
ongahem  River  to  State  line  of  Virginia,  92^  miles. 

1872.  Ijie  Monongahela  Navigation  Company  had  extended  a  4  foot—and  partlv  6 
foot— depth  m>m  mouth  of  river  to  Hi  miles  above,  by  means  of  6  dams  ana  8 
locks,  the  locks  being  190  feet  by  50  feet,  and  250  feet  by  56  feet,  lifting  62  feet, 
'72,  4ia 

Obligation  of  the  Monongahela  Navigation  Company  to  extend  the  improvement  to 
the  Virginia  State  line,  '72,  413,  415 ;  '73,  503.  The  company  propose  to  build 
but  one  dam  in  place  of  two,  as  recommended  by  Mf^or  Merrill  (see  Projects), 
with  lift  of  16  feet,  '73,  504. 

Use  of  dam  No.  1  tendered  to  the  United  States  by  the  Monongahela  Navigation 
Company  for  experiments  with  movable  dams  with  navigable  sluices :  acoept- 
ance  of  the  same  recommended  by  Board  of  Engineers.  See  Board  of  Kngineen 
Ohio  River,  '74,  i,  480 ;  '75,  i,  686.  Obligation  of  oompnny  to  oontinne  improve- 
ments, '73,  604;  '79,  1345. 

A  company  chartered  by  the  State  of  Virginia  to  extend  slack-water  navigation  from 
the  Stat«  line  to  Clarksburg ;  nothing  done  by,  '72,  417. 

1835.  |R30,000  was  expended  by  %e  lumber  interest  in  erecting  log  dams  on  the  West 
Fork  of  river, '76,  ii,  131. 

Projects. 

ByMiJor  Merrill.  1872,  for  continuing  slack- water  navigation  toadepthof  6feetfrom 
Jacob's  Creek,  the  present  limit  of  the  Monongahela  Navigation  Company  (mm 
I^vate  and  Corporate  Work),  to  Morgantown,  a  distsnce  of  1^^  milrs,  to  trit: 
The  Monongahela  Navigation  Company  to  construct  dams  avnd  locks  X«ta  7  and 
8  of  10^  feet  lift  each,  uiereby  continuing  improvement  to  the  Virginia  State 
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Projects— Continned. 

line  as  required  by  their  charter,  the  United  States  to  constract  lock  and  dam 
No.  9  at  Collins  Sjpple,  4.7  miles  above  State  line,  *72, 416.  Sabseqnent  exam- 
ination locates  lock  and  dam  No.  9  at  Hoiurd's  Bocks,  3^  miles  below  previous 
location,  '73,  604.  Dams  to  be  of  timber,  filled  with  stone ;  locks  to  be  dO  feet 
by  850  feet  by  6  feet,  '73,  505. 

Monongahela  Navigation  Company,  1873,  propose  to  constmot  but  a  single  dam  and 
lock  (in  place  of  two  as  above  proposed)  with  lift  of  16  feet,  '73,  50^  '79,  1345. 

In  view  <^  proposed  action  of  the  Monongahela  Navigation  Company,  1874,  Mf^or 
Merrill  recommends  that  the  United  States  waive  the  obligation  of  the  com- 
pany to  extend  the  improvement  to  the  State  line,  and  as  a  matter  of  expe- 
diency that  the  United  States  bnild  lock  and  dam  No.  8,  bat  requirinff  the  com- 
gany  to  relinqnish  control  of  the  river  between  proposed  dam  No.  8  and  the 
tale  line,  and  farther  agreeing  to  bnild  look  and  dam  No.  7  with  6  feet  of  water 
over  lower  miter  siU,  '74,  i,  48S ;  '75,  i,  736;  '76,  u„  130 :  '79, 1345. 

Dam  No.  9,  1875,  changed  firom  timber  to  stone,  and  the  work  done  by  hired  labor, 
'75,  i,  735,  rS6. 

Beasons  for  permanent  dams  in  place  of  movable,  '76, 11, 130. 

Foregoing  project  modified  by  extension  of  slack- water  navigation  from  Moi]gantown 
to  Fairmont,  25  miles,  by  means  of  6  locks  and  dams,  hftinff  G4  ieet,  similar  to 
those  proposed  and  in  process  of  construction,  viz,  Nos.  Sand  9,  '76^  ii,  130,  136, 
138.    (See  Estimates. ) 

Proposals. 
For  construction  of  lock  No.  9,  '73,  503.    For  construction  of  stone  dam  at  look 
No.  9.  '76.  ii,  55. 

1825.  By  *'  Board  of  internal  improvement,''  in  connection  with  extension  of  the 

Chesapeake  and  Ohio  Canal,  '74,  i,  525. 
1871.  Ordered  by  act  of  Congress  from  Jacob's  Creek  to  Morgantown,  a  distance  of 

18  mUes,  '71,  60 ;  '72,  412,  414.    Completed  in  1871,  '72,  414. 
1875.  Ordered  by  act  of  Congress  from  Morgantown  to  Fairmont,  a  distance  of  25 

miks,  '76,  i,  89,  u,  129. 

[L.  y.  8.1 


HOlfBOi:  HARBOR  (Raisin  River),  ]!IICH.^lMP]U)ysMBNT  of. 
Apmropriations. 

im $30,000  00, '66,  iii,  7. 

1838 15,000  00, '66,  iii,  7. 

1837 30,000  00,  '66,  iu,  7. 

Ib38 1.5,000  00,  '66,  iii,  7. 

1844 20,000  00, '66.  iii,  7. 

1852 14,000  00, '66,  iii,  7. 

1866 31,015  27,  '66,  iu,  7. 

18J2 10,000  00,  '72,224. 

18r3 15,000  00,  '73,308. 

1874 10,000  00,  '74,  121.5, 

1875 10,000  00,  '75,1,293. 

1876. 5,000  00, '76,  ii,  552. 

1878 2,500  00, '78,  127,1241. 

1879 2,000  00,  '79.  170,1077. 

Total  to  1879 $209,515  27,  '79,  1677. 

Commerce. 

Statistics,  '66,  iv,  75;  '67,  231;  '68,  152;  '70,  169 ;  '71,  189;  '72,  224;  '73,  309: 
'74,  i,  215;  '75,  i,  29:i;  '78,  1241 ;  '79,  1677. 

Contracts. 

1866.  W.  H.  Mott,  labor,  '66,  iv,  74 ;  '67,  145, 232, 233 :  '68,  152.  J.  M.  Sterling, 
materials,  '66,  iv,  74 ;  '67,  145,  232,  2:43 ;  '68,  152.— 18;)8.  W.  C.  Colbnn,  screw- 
bolts, '68»  152.— 1870.  J.  M.  Bterlin  ,  materials  and  labor, '70,170.— 1H70.  Thomas 
Dunbar  d^  Co.,  dredging,  at  24  cents  per  cubic  yard,  '70,  169,170  ;  '71,  189. — 
1872.  William  Richardson,  dredging,  al  28  cents  per  cubic  yard,  '73,  311. — 1872. 
William  Richardson,  materialH  and  labor,  '73,  311. — 1873.  J.M.  Sterling,  mate- 
rials and  labor.  '73,  310,  311 ;  '74,  i,  216.— Ib73.  Cartwright  McCurdy  &  Co., 
iron, '73, 310,  311 ;  '74,  i,  216.— 1874.  J.  M.  Sterling,  materials  and  labor,  '75, 
i,  293. — 1875.  £.  U.  French,  dredging,  at  24  cents  per  cubic  yard,  '75,i,  293 ; 
'76,  ii,  552. 
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MOlVBOi:  HABBOR  (Baisin  Blver),  BtlGB.— Contmned. 

Contracts — Continned. 
AbBtracts  of  bids,  '66,  iv,  42;  '70, 170 ;  '73,  309,  310. 
Form  of  bids,  '66,  W,  41. 
Bocuments.    (Not  prioted  in  iex>ort0.) 
All  details  of  original  project  by  Capt.  H.  Smith,  sabmltted  in  1834  or  1835,  and  op- 
erations ander  appropriations  from  1835  to  1852,  for  report  of  Col.  J.  D.  Graham, 
in  1857.    (See  S.  Doo.,  35th  Cong.,  Ist  Sees.) 
engineers* 
Chief  of  Engineers. 
Reports,  »66,  i,  2, 5.  iii,  7 ;  iv,  40 :  '67,  28 ;  •68»  38 ;  '69.  36 ;  '70,  46 ;  '71, 45 ;  '72, 
42;  '74,  i  48;  '75,  i,  54;  '76,  i,  106;  '77,  112;  '78,  127;  '79.  170. 
Engineers  in  Charge. 
Capt.  H.  Smith,  1834.    See  act  approved  Febmary  24,  1835. 
Col.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35 th  Cong.,  lAt  Sees. ;  '66,  i,  5 
Col.  T.  J.  Cram,  1886-'69.    Reports,  '66,  i,  29-32,  iv,  40  ;  '67,  145  ;  '60,  144. 
Maj.  W.  McFarland,  1h0&-'71.    Reports,  '67,  115 ;  '70,  160. 
Capt.  G.  L.  GiUespie,  1871-73.    Reports,  '71,  189 ;  '72,  224,237. 
M^j.  F.  Harwood,  1873-74.     Reports,  '73,  307  ;  '74,  i,  215. 
Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '75,  i,  292 ;  '76,  ii,  551. 
M^.  N.  Michler.  1876-78.    Reports,  '77,  947 ;  '78.  1239 ;  '79,  1669. 
Maj.  John  M.  Wilson,  1878-'—.    Report,  '79,  1675. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68,  151. 
Mr.  Enright,  '72,  237. 
Estimates. 
Original  by  Capt.  H.  Smith,  1834,  unknown. 

By  Colonel  Graham,  1857,  for  pier  extension,  repairs,  and  dredging^  f31,015.5!7,  '66'i,  5. 
By  Colonel  Cram,   1866,  for  repairs  to  piers,  $10,423.66,  '66,  iv,  40.    Annual  for 

keeping  in  repair,  $1,700,  '68,  145. 
By  Captain  Gillesnie,  1872,  for  repairs  and  dredging,  $15,600,  '72,  239. 
By  Major  Harwood,  1873,  for  entire  and  permanent  completion,  |50,000,  and  for  an- 
nual dredging,  $4,000,  '73.  309.    In  1874,  $40,000  additional,  for  entire  and  per- 
manent completion, '74,  i,  215. 
By  Lieutenant-Colonel  Blunt,  1876,  for  completion  of  repairs,  $11,000,  '76^  ii,  551. 
By  Major  Michler,  1877,  for  completion,  $10,000,  '77,  948. 

By  Major  Wiison,  1879,  for  completion  of  existing  project,  $10,037,  '79, 170,  1677. 
Financial  Statements. 
•67,  28,  148;  '68,  145;  '69.  116;  '70,  169;  '71,  189;  '72,  224:  '73,  311;  '74^  i,  216; 
•75,  i,  294;  '76,  ii,  552;  ^77,  948;  '78,  127,  1241;  '79,  170,  1677. 
Xiegislation. 
Act  making  first  appropriation  approves  plan  of  Captain  Smith  and  prohibits  any 
expenditure  for  improving  river  channel ;  see  act  approved  Febmary  24, 1835. 
Operations. 
Suspended  since  1852,  '66,  i,  5. 
186(>-'67.  Repairing  piers,  '67,  28. 

ld67-'68.  The  old  piers  repaired,  and  550  linear  feet  of  sheathed  pile  pier  con- 
structed. *€&,  145. 
1869-^70.  30,000  cubic  yards  dredged  and  150  linear  feet  of  deflector  pier  built,  '70^  169. 
1870-71.  8,000  cubic  yards  dredged.  '71,  189. 
1872-73.  31,029  cubic  yards  dredged,  obtaining  channel  11  feet  deep  ftom  Lake 

Erie  to  Monroe  City;  repairs  to  piers  in  progress^  '73,  307. 
1873-74.  Piers  repaired,  and  1,160  linear  feet  of  canal  revetment  rebuilt,  '74,  i,  215. 
l»74-75.  4,379  linear  feet  of  revetment  rebuilt,  75,  i,  293. 
1875-76.  18,516  cubic  yards  dredged  by  contract,  and  repairs  to  piers  by  day  labor, 

'76,  ii,  551. 
1876-77.  Piers  repaired  by  day  labor,  '77,  947. 

1877-78.  Repairs  to  revetments  and  cribs  by  hired  labor,  '78^  127,  1240. 
1878-'79.  Both  piers  thoroughly  repaired  and  612  linear  feet  of  canal  revetment 

renewed,  '79,  170,  1675. 
Summary  of,  from  commencement  to  1877,  '77,  947. 
PiiysicflLl  Ciiaracf eristics. 
Description,  '66,  i,  29;  '68,  145;  '72,  237;  '77,  947;  '78,  1239. 

Plans. 

By  Captain  Gillespie,  1871,  for  an  11-feet  channel  from  the  piers  to  Monroe  wharves. 
Dredging  42.000  cubic  yards,  '72, 239. 
Private  and  Corporate  IVoric. 

The  canals  and  piers  were  constructed  in  connection  with  the  Michigan  Sonthen 
and  Northern  Indiana  Railroad  Co.,  '66,  i,  29.    Inner,  or  Monroe  City  CtfuUi 
built  by  the  town  of  Monroe,  '72,  238. 
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MOIVROi:  HARBOB  CBalsin  Biver),  MICH*— Continued. 

Projects. 

By  Capt.  H.  Smith,  1834,  for  a  canal,  with  piers,  forming  a  new  entrance  from  Lake 
£iie  to  Raisin  Kiver.    See  act  approyed  Febrnary  24,  1835. 

By  Colonel  Cram,  1866,  for  repairing  piers  and  improvements,  '66,  i,  32,  33 ;  '67, 145. 

By  Mi^or  McFarland,  1869,  for  dredgmg  and  building  deflector  pier,  '69,  115. 

By  Captain  GiUespie,  1872,  for  deepeniuff  channel  by  dredging  from  outer  bar  to 
Monroe  City,  repairs  to  piers,  and  piuug,  '72, 224. 

By  "MBjar  Hsrwood,  1873,  for  thorough  renewal  of  canal  revetment,  '73,  308 ;  '74,  i, 
215. 

Lieutenant-Colonel  Blunt,  1875,  for  rebuilding  revetment  by  hired  labor,  and  dredg- 
ing, '75,  i,  293.  In  1876,  for  renewal  of  canal  revetment,  and  repairs  to  piers, 
by  hired  labor,  '76^  ii,  551. 

By  Mi^or  Michler,  1877,  for  dredging,  and  repairs  to  piers  ailid  revetment,  by  hired 
labor,  '77,  948. 

By  Migor  Wilson,  1879,  for  dredging,  and  repairs  to  revetment,  '79,  170, 1677. 

Summary  of,  '77,  947, 
Sarreys. 

1834.  By  Capt.  H.  Smith.    See  act  approved  February  24, 1835. 

1866.  By  Colonel  Cram,  '66^  i.  29. 

1868.  By  Colonel  Cram,  '68, 145. 

1871.  Under  direction  by  Captain  Gillespie,  by  Mr.  Enright.    Report,  '72,  237-239. 

Maps. 
Showing  location  of  works,  '66^  i.    Sketch  of  canal  and  piers,  '66,  i. 


MOOSEBEG  BAB,  JONESPOBT,  ME.— Survey  ordered  by  act  of  March 

3,  1879,  '79,  52. 


lEOM|iriTO  liAOOOHr,  FliA.— (See  Ikbian  River  and  Mosquito  Lagoon.) 


mONTEBEIT  HABBOB,  CAI^*— Examination  of. 
Commerce. 

Insignificant,  '75,  ii,  709. 
Eng^ineers. 

CHI£F  or  E290INSEBS. 

Report,  '75,  i,  123. 
Engineer  in  Charge. 
M^.  G.  H.  Mendell.    Report,  '75,  ii,  707. 
Estimates*    (See  Plans. ) 
Plaas. 
By  Maj.  G.  H.  Mendell:  (1)  for  a  breakwater  2,640  feet  long  and  jetty  1,650  feet 
long;  estimated  cost,  ^,680,000;  (2)  for  breakwater  3,300  feet  in  length,  with 
a  jetty  1,000  feet  long ;  estimated  cost,  $9,540,000;  (3)  for  breakwater  3,300  feet 
in  length,  with  a  jetty  1,650  feet  lone;  estimated  cost,  $11,988,000,  '75,  u,  709. 
Acreage  of  sites  suggested,  '75,  ii,  7(^. 
Svrveys. 
Included  in  Coast  Survey,  '75,  ii,  707. 


MOinVT  TEBMOM  HABBOB,  IND.— Survey  of. 

Commerce. 

Benefit,  mainly  local,  '73,  526. 
Engineers. 
Cbief  of  Engineers. 

Report,  '73.  60. 
Engineeu  in  Charge. 
Maj.  William  E.  Merrill,  1872-73.    Report,  '73,  523. 
Estimates.    (See  Plans.) 
Physi^sal  Characteristics. 
Gradual  formation  of  a  bar  and  tow-head  in  the  river,  '73,  524. 
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MOUBTT  TEBBTOBr  HABBOB,  IND.— Continued. 

Plans. 

By  M%jor  Merrill :  (1)  for  dredginjr  &  channel  200  feet  wide  throngjh  the  bar,  at  an 
estimated  cost  of  19^000,  trusting  to  the  scouring  action  of  the  induoed  cunento 
to  widen  the  artificial  channel  and  ultimately  to  remove  the  bar;  (2)  for  dredg- 
ing away  the  tow-head  to  the  depth  of  3  feet  below  low-water,  at  an  eatimatol 
cost  of  $22,500;  (3)  for  increasiuji;  the  velocity  of  the  river  current,  directing  it 
upon  the  tow-head,  and  so  wear  it  away,  by  the  construction  of  brash  and  stone 
dikes,  3,200  feet  in  length  and  14  feet  above  low- water,  at  an  estimated  cost  of 
$23,650.  Discussion  ot  relative  merits  of  the  various  plans,  '73,  385. 
Surveys. 

1&72.  An  examination  under  the  direction  of  MaJ.  William  £.  Merrill.    Report-,  '73, 
523. 


moUIVT   VEBNON  CHANNEIi,   Potomac   Biver,   VA.^Imfbovs- 

MENT  OF. 

Appropriations. 

1»79,  $4,000,  '79,  ti3,  599. 
Commerce. 

Statistics,  '79,  599. 
En§rineer8. 

Chief  of  Engineers. 

Report,  '79,  83. 
Enoineeu  in  Charge. 
8.  T.  Abert,  U.  S.  C.  E.    Report,  '79,  59a 
Estimates. 
By  S.  T.  Abert,  1979,  for  dredging  channel  150  feet  wide  by  6  to  7  feet  deep,  913,600, 
'79,  598,  599 ;  for  completion  of  existing  project,  $10,000,  '79,  599. 
Financial  Statements. 

'79,  83,  599. 

Pliysical  Characteristics. 

A  wide  flat  of  soft  mnd,  with  4  feet  depth  of  water,  '79,  598,  599. 
Private  and  Corporate  IVorlK. 

The  Ladies'  Mount  Vernon  Association  bnilt  a  wharf  at  a  cost  of  $9,000,  '79,  599. 
Projects. 
By  8.  T.  Abert,  1879,  fox;  dredging  channel  across  the  flats.  150  feet  by  6  or  7  feet, 
'79,  83,  598. 


MUSCATINC  HARBOR  (Mississippi  River),  lOlTA.— Imfbovxmsxt. 

(See  Mississippi  River  between  Falls  of  St.  Aitthoitt  Aim  Cairo.) 
Appropriations. 

l«79,  ^7,500,  '79,  131,  1136. 

Engineers. 

Chief  of  Exoixeebs. 

Report,  '79.  131. 
Engineer  in  Charge. 
M%j.  F.  U.  Farquhar.    Report,  '79, 1136. 
Estimates.    (See  Projects.) 
Financial  Statements. 

•79.  131,  1137. 
Operations. 

187^79.  Removal  by  dredging  of  17,600  cnbic  yards  sand  ftom  bar,  '79,  1136. 
Projects. 
Mig.  F.  U.  Farqnhar,  1879,  for  temporary  improvement  of  bar  by  dredging  70,000 
cnbic  yards  sand ;  estimated  cost,  |19,250,  '79, 1137. 
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mUSKCOOM  KABBOJB,  HUGH.— Improyxboent  of. 

Appropriatioiis. 

lc«7 159, 000, '68»  34,  127 ;  '74,1,183;  '76,  ii,  488. 

1870 10, 000, '70,  42. 

1871 15,000,  '73,40. 

1872 10,000,  '72.37. 

1874 10,000, '74,  i,  44. 

1875 25,000,  '75,  i,  48. 

1876 15,000, '76,  i,  101. 

1879 5, 000, '79, 164. 

Total  to  1879 $149, 000. 

List  of  appropriations,  1866  to  1874,  '74,  i,  183 ;  1866  to  1879,  '79,  1617. 
Cemmerce. 
Importance  of  harbor,  '66,  iv,  146;  '76,  ii,  490.    Benefits  of  ImproTement,  '68»  127. 

Lumber  interests,  '66,  iv,  145,  146,  147 ;  '67,  110;  '68,  127 ;  '76.  ii,  490. 
Statistics,  '66,  iv,  147;  '67,  110;  '68.  127;  '69,  92;  '70,  i:i6;  '71,  146;  '72.  189; 

•73.  272;  '74,  i,  183;  '75,  i,  252;  '76,  ii,  489;  '77,  912;  '78.  1208;  '79.  1616. 

Contracts. 


Tmt. 


Contractor. 


Contract  for^— 


1M7  , 
1887  I 

im 

1869 

i86» ; 

1S70  I 
U71  ' 
1871 
1872 

1874  . 

1875  I 

1876  ! 
1878  1 

I 


Oalen  Eastman 

Lrf^ie&Corae 

ILN.  Gero  

Heber  Sqnier 

Haabrouck  Sc  Conro . 

G.  D.  Jennings 

T.  S.  White 

C.  Fitzsimmona . . . . . 

C.  W.  Diopcks 

BirtlftMickle 

C  albert  Si.  Hopkins  . 
T.  L.  Bosaer  &Co.. 
Colbert  &  Hopkins . 
B.  M.titeel 


Materials 

do 

do 

Labor  

Materials 

Materials  and  labor. 

do    

Materials 

do 

Materials  and  labor. 

do 

do 

do 

do 


Amonnt. 


BefJarences. 


'67.59,111. 
»67,69,UL 
'67, 60,  IIL 
'67, 59,  111. 
'69.91,92. 
'69. 91, 92. 
'70. 135, 196. 
'71,145. 
'72, 180. 
'73, 271, 272. 
'75,  i,  251. 
'75,1,261,252. 
'77,  911, 
'79, 1615, 1617. 


Abrtra«teofbid«, '69,  91,92;  '71,145;  '73,272;  '75,1,251,252;  '77,912;  '79,1617. 
Abetracte  of  contracts, '67,  59,  111 :  '68,128;  '69,92;  '71,145;  '73,273;  '75,  i,  251, 
252;  '77,912. 
D^cmneBts.    (Not  pablished  in  reports.) 
8.  Doc.  20,  .3l8t  Cong.,  Ist  Seas. 

Chief  of  Engineers. 
Keports,  '66,  i,  1,7,  8,  iii,  13,  34;  '67,  24;  '68,  34;  '69.  32;  '70.  42;  '71,  40;  '72, 
37;  '73,  38;  '74.  i,  44;  '75,  i,  48;  '76,  i,  101;  '77,  107;  '78,  122;  '79,  163. 
Enginkkbs  in  Chabob. 
Maj.  J.  B.  Wheeler,  1866-'e9.    Reports,  '66.  iv,  140, 145, 155 ;  '67,  110;  '68,  127. 

Extract  from  report,  '76^  ii,  490. 
Capt.  F.  U.  Farquhar,  1869-72.    Beports,  '69,  91;  '70,  135;  '71.  145;  '72,  180. 
Capt.  8.  M.  Mansfield,  1872-^—.    Reports,  '72,  189;  '73,  270;  '74,  i,  182;  '75,  i, 
251;  '76.  U,  487;  '77,911;  '78,1207;  '79,1615.   Extraotsfromreport, '76,11, 492. 
Assistants. 
J,  B.  Bowes,  '66,  iv,  145. 

Capt.  A.  Mackenzie.    Reports,  '67, 110;  '68, 127.  \ 

BsClmates.    (8ee  Plans  and  Projects. ) 
By  Assistant  Bowes,  1849,  piers,  $118,456.34,  '66,  i,  8,  iv,  145 ;  '76, 11,  490. 
By  Major  Wheeler,  1866,  pier  extension,  $58,450,  '66,  ui,  14,  iv,  146, 155;  '67,  110; 

•€»,  127;  '74, 1,  182;  ^76,  ii,  490. 
Renewal  of  snperstmcture,  1867,  slab  pier,  $64,000,  '67,  25 ;  ^74,  i,  182 ;  '76,  ii,  488. 
By  Capt.  Mansfield,  1873,  pier  extension,  $56,000,  '73,  38,  271;  '74,  i,  183;  '75,  i, 

Additional  for  compietion,  1876,  $8,898.04,  '76,  i,  101,  ii,  489;  '77, 912 ;  '78,  122.1208. 
Recapitulation  of,  1866-74,  '74,  i,  182 ;  '76,  ii,  488.    For  completion  of  existing 
project,  $19,901.75,  '79,  164, 1616. 
Expenditares.    (See  Financial  Statements.) 

For  repairs,  1869-76,  $7,486.76;  list  of  repairs,  '76,  ii,  489. 
Financial  Statements. 
•66.  iii,  14, 34 ;  '67,  2-i ;  '68,  34, 128 ;  '69,  32 ;  '70,  42, 136;  '71,  40, 145 ;  '72,  37, 180; 
•73.  38.  272;    '74,  i,  44,  183;    '75,  i,  48,  252;   '76,  i,  101,  ii,  489;   '77,  107,  912; 
*78»  122, 1208;  '79,  164,1617. 
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nilJSKEOON  HABBOB,  ailCH.-CootinD«d. 
OpenUions< 


Sorthude. 

Soatfa  side. 

■W- 

Te«. 
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i 

Kemorkl. 

M 

m 
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M 

L.A. 

L.fl. 

t./t 

L.fL 

Crd.. 

■B  Lgle   b«mm  oU 

■ndMwwork. 

183;  '7e,il,»l. 

Ht 

931 

Rotolnlownthpicr 

Repalnto  both  pien 

BepalnbyhlndUboi.... 

BSO 
M 

W 

« 

na  31^80  '74.1 

lia-.'ntsySa. 

■M,i,lM;'76,U. 

'7s,i,'*a,au. 

'76,1, 101. 1I.«7. 

us 

MO 

Old  alab  plen  couTerted 

m*-i5 

in 

IM 

i«a 

1«0 

'Te,lK,'l207. 

'7B,i«a,iei(i. 

Conclltlon  of  the  h&rbor,  '76,  ii,  493.  Dftmagea  to  piers  bj  oollidins  vsMela,  '71, 
146 ;  '76^  u,  491,  OM  slab  pier  breaohed ;  closed  by  pile  work,  '72,  IHJ.  310 
feet  north  alali  piei  bumed  nearly  to  ivater  surface, '73, 271, 272.  Half  of  acrib 
carried  away  by  ice,  '70,  136.  Histories  of  operations  to  1S74,  '7*,  i,  182;  '76; 
il,  469;  '79,  IGie.  AbBlractH  of  materials  eud  lalior,  '67,  111;  '68,  liS;  '70; 
136;  '71,  145 ;  '72,  IHO ;  '79,  1616. 
Phralcal  Characteristic s. 

General,  of  Mnskegon  Lake  and  River,  '66,  i,  R,  iii,  13,  iv,  145, 14«;  '76,  iL  490l 
Shifting  bar  at  entrance  of  harbor,  '66,  iv,  145 ;  '73, 371 ;  '76,  ii,  490.  Difficulty 
in  onteiing  harbor  oiring  to  a  combination  of  lake  and  river  cuireuts,  '73,^1; 
'76,  U,  49i.    Lake  bed  nnstable  sand,  '73,  271. 


By  Assistant  Bones,  1849,  two  paraHel  piers,  360  feet  apart,  '66;  i,  8;  '76,ii,490; 
By  Major  8.  H.  Manifleld,  for  eitenriou  of  north  pier26Ufeet,  '79,  IfllG. 
Private  and  Corporate  ^Worlc. 

Two  couverging  slab  piers,  the  sonth  projecting  300  feet  beyond  the  nortb.    These 
pieiB  do  not  conform  in  eonstmction  or  direction  to  thoae  recommondcd  by  As- 
sistant Bowes  in  1649  (see  Flans).     In  1S65  the  pier  heads  were  in  14  feet  <tf 
water,  '66,  iv,  146. 
Projects.    (See  also  Estimates.) 

By  MiOor  Wheeler,  1666,  extension  of  the  harbor  piers  by  orib-work  to  17  feet  of 
woter;  c«timat«d  cost,  t&8,4f>0, '66,  iv,  145,  146; '67,  24,  110:  'Gft  34,  IW !  "'*• 
i,  182 ;  '76,  il,  488,  490.  1867,  crib  snperstruotnre  on  old  slab  pien ;  eatimated 
cost,  864,000,  '67,  25  ;  '68,  34 ;  '71,  145  ;  '76,  ii,  488. 

ByCapt.  S.  M.  Hausli  eld,  extension  south  pier;  estimated  cost,  (56,000, '73.36,  Sri; 
-'^,  ii,  488.     Kecapitulationofprojects,  18(« to  1W4, '74. 1,168; '76^11, 468,4«. 


1866.  Directed  by  Major  Wheeler,  '76,  ii,  -.oj. 
Idea-Tiy-Tl.  Directed  by  Captain  Farqnhar,  '7^  ii,  491. 

Memoranda  of  soundings  token  in  1647,  '76,  U,  489 }  1866,  '76,  U,  469,  490 ;  18G8-'6B- 
70-'71,  '76,  ii,  491. 

Plat  of  Bonndiogsln  the  harbor,  '79,  1616. 
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niUSlUNOUJIE  BITCB,  OHIO.— Imphovbxbnt  of. 

Impropriations. 

1979,  for  ice  harbor,  (30,000,  '79,  146. 
Coniaieree. 

JnstificatioD  of  improYemeDty  '79,  1367. 
DocnineBtS*    (Kot  published  in  reports.) 

Major  MerriU's  report,  H.  Doo.  60,  41st  Cong.,  3d  SesB.,  '71,  393. 
Eagineers. 

Chief  of  JEU^ginbbrs. 
Reports,  '70.  38;  '71,  60  ;  '78.  108 ;  '79,  146. 

Ekoinber  tn  Charge. 
m^,  William  E.  Merrill,  1871-'—.    Reports,  '71,  392,  393,  394;  '79,  1365. 

ASSlSTAIfT. 

Thomas  P.  Roberts.    Report,  '79.  1366. 
Estimateo. 

By  Aassistant  T.  P.  Roberts,  for  a  new  masonry  lock,  1225,500,  '79,  1365,  1371. 
Phfaical  CiiaracterlAtics. 

Discharge  of  the  Ohio  at  Marietta  Island,  '71,  393. 
Plans. 
By  Miyor  Merrill,  for  constmction  of  an  ice  harbor  by  means  of  a  new  lock  and  dam, 

look  400  feet  in  lenffth  between  miter  sills,  and  56  feet  wide,  new  masonry  inlet 

to  mill-race,  extending  dam  through  present  look,  and  new  draw-bridge ;  also 

dredging  below  lock,  ^79.  1305,  i:369, 1370. 
Prirate,  State,  and  Corporate  IVorlK. 
foaes  removed  by  city  of  Marietta ;  also  agree  to  keep  channel  on  Ohio  side  dear  for 

nve  years,  '71,  395.    Lock  180  feet  long,  35  feet  wide,  lift  of  11^  feet,  and  dams 

built  by  the  State  of  Ohio  in  1838.  '79,  1367. 1368. 
Sanreys. 
Ordered  by  act  of  July  11,  1870,  assigned  to  Mivior  Merrill,  and  made  under  his 

direction  in  1871,  '71,  392.    Report,  '71, 393. 
1878.  Of  Muskingum  River  below  second  dam,  to  ascertain  its  adaptability  for  an 

ice  harbor,  '78, 108.    Made  by  T.  P.  Roberts.    Report,  '79, 1368. 


NANSEMOHTD  RIVEB,  VA.— Improvement  of. 
iMropriations. 

1873 $15,000,  '73,76,787. 

1874 10,000,  '74.1,87,  ii,  63. 

1875 5,000, '75.  i,  94,  ii,  129. 

1876 .5.000, '76.  i,  68,  352;  '77,65,315. 

1878 2,000,  '78,  75,  ,541. 

Total  to  1879 $37,000,  '79,  682. 

Commerce. 

arATiBTics,  '72,  725;  '73,  787;  '74,  ii,  63;  '75,  ii,  129;  '77,  365;  '79,  682. 
Contracts. 

1874.  Morris  &  Cummings,  dredging,  at  20  cents  per  cubic  yard,  '74,  ii,  63.    H.  £. 


i,  3^.  —1877.  G.  H.  Ferris,  dredging  and  repairing  dike,  '77,  365. 
Abstracts  of  bids,  '74,  U,  63;  '75,  ii,  128;  '76,  i,  352;  '77,  365. 
Engineers. 
Cbief  of  Engineers. 
Reports,  '71,  76;  '72,  72;  '73,  76;  '74,  i,  87;  '75,  i,  94;  '76,  i,  68;  '77,  65;  '78* 
75^  '79,  89. 
Engineers  in  Charge. 
Mi^j.  WiUiam  P.  Craighill,  1871-74.    Reports,  '72,  723;  '73,  787 ;  '74,  ii,  63. 
S.T.  Aben,  1874-78.    Reports,  '75,  ii,  127  ;  '76,  i,  352;  '77,  365;  '78,  541. 
Capt.  Charies  B.  Phillips,  1878-'—.    Report,  '79,  681. 

William  Popp.    Report,  '72,  723. 
Estimates. 

By  William  Popp,  1872,  for  channel  100  feet  wide  by  8  feet  deep,  |30,000 ;  if  in- 
creased to  200  feet  m  width,  $20,000  additional,  '72,  72,  72.3. 

By  S.  T.  Abert,  1878,  increased  to  $37,000  owing  to  small  appropriations  and  repairs,. 
•78,  541. 

23  EN 
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Financial  Statements* 

•73,  76,  787 ;  »74.  i,  87,  ii,  03  j  '75,  i,  94,  ii,  129;  '76.  i,  68,  ii,  352;  '77,  &5,  365;  •78» 

75,  541 ;  '79,  90,  682. 
Operations. 
1872-73.  Preparatory  only,  '73,  76,  787. 
1873-74.  Sni^  and  artificial  obstructions  removed,  and  2,156  linear  feet  of  dikes 

bailt;  dredging  by  contract  in  progress,  '74,  1,  67,  ii,  6^1 
1874-75.  1,333  linear  feet  of  dike  bailt;  20,819  cubic  yards  dredged  and  wreck 

removed,  '75,  i,  94,  ii,  128. 
1875-76.  Channel  60  feet  by  7i  feet  dredged  through  Suffolk  Bar,  '76,  1,  68,  352. 
1877-78.  8,340  cubic  yards  dredged  from  Suffolk  Bar  Channel,  making  it  80  feet  by 

8  feet ;  dikes  repaired,  '78,  75,  541. 
Pliysical  Characteristics. 

'72,  724. 

Projects. 

By  William  Popp.  1872,  for  channel  100  feet  by  8  feet  by  removing  obstruotlQiu, 

dredging,  ana  dikes,  '72,  723. 
Snrveys. 
1871.  Under  direction  of  Major  CraighiU,  by  William  Popp.    Reports,  '72,  723 ; 

'73  787 
1877.  By  8.  T.  Abort,  '78,  541. 
1878-79.  Under  direction  of  Capt.  C.  B.  Phillips,  '79,  681. 


MANTICOKi:  BITEByDEI^.  AND  MD.-Snrvdy  ordered  by  act  of  Much 

3,  1879,  '79,  81. 


NANTUCKCT  HABBOB,  MASS.— Impboyemeot  of. 

-Appropriations. 

1828  (survey) $300.  Act  of  May  23. 

1829 30,000.  Act  of  March  2. 

1831 8,265.  Act  of  March  2. 

1832 6,000.  Actof  July  3. 

Total  to  1879 $44,565,  '75,  ii,  376,  with  $1,169. 75  for  relief  claims  by  act  of 

June  15,  1844. 
'Commerce. 

Former  importance  of  Nantucket  as  a  mercantile  port,  '75,  ii,  375.    Importanoe  as 
a  harbor  of  refuge,  '75,  ii,  375,  381.    Petition  of  citizens  relative  to  proposed 
improvement,  '75,  ii,  381. 
Caj^ineers. 

Chief  of  Enginbeb^. 
Reports,  '75,  i.  111;  '79,  56. 
.  Engineers  in  Charge. 

M^.  J.  G.  Totten,  1827,  '75,  ii,  376. 

Lieutenant  Prescott,  1828,  '75,  ii,  376. 

Mj\j.  G.  K.  Warren,  1874.    Report,  '75,  ii,  374.     Survey,  1879,  '79,  56. 

H.  S.  Van  Ingen,  1874.    Report,  '75,  ii,  374. 
•liStiDiates.    (See  also  Projects.) 

By  Lieutenant-Colonel  Anderson,  1827  (report  of  M^j.  J.  G.  Totten),  for  a  break- 
water, $898,393.14. 
By  H.  8.  Van  Ingen,  1874,  for  the  same,  $3,622,553,  '75,  U,  376. 
By  Lieutenant  Prescott,  1828,  for  dredging,  $41,541.50. 
By  H.  S.  Van  Ingen,  1874,  for  the  same,  $128,741,  '75,  ii,  376. 
By  H.  S.  Van  Ingen,  for  dredging,  $80,395.15,  '75,  ii,  377.    For  opening  a  channel 
through  the  Haulover,  $95,000,  '75,  ii,  1^8. 
<Operations. 

Appropriations  of  1829,  1831,  and  1832  expended  in  ineffectual  dredging,  *75,  ii,  376. 
iPbysical  Ciiaracteristics. 

G^etal,  '75,  ii,  376.  Character  of  beach,  '75,  ii,  375.  Movements  of  tidal  onnents, 
'75,  ii,  375,  379,  380.  Comparison  between  Edgartown  and  Nantucket  Harbon, 
'75,  ii,  378.  379. 
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IirANTirCKET  HARBOR,  MASS.— Coutiniied. 

PlaBfl. 

By  LientenaDt-Colonel  Anderson,  1827,  for  a  breakwater  in  7  fathoms  of  water,  to 
contain  1,317,292  tons  of  stone,  in  the  bight  sonth  of  Great  Point,  and  connected 
with  the  shore  by  scatterinff  piers,  allowing  the  passage  of  littoral  sands  and 
the  entrance  of  light-drangnt  vessels,  but  yet  breaking  the  fotce  of  any  seas 
from  the  sonthwest,  '75,  ii,  376. 

By  H.  S.  Van  Ingen,  for  dredging  a  channel  through  the  bars  at  the  entrance  of  the 
harbor  to  a  depth  of  12  feet,  '75,  ii,  377.    For  opening  a  channel  through  the 
Haulover  to  Nantucket,  '75,  ii,  378. 
PrlTate  and  Corporate  "Work. 

Boston  Harbor  commissioners  referred  to,  '75^  ii,  377. 
Projects. 

By  Lieutenant  Prescott,  1828,  for  dredging  a  channel  through  the  bars,  relyins  upon 
the  scour  of  passing  waters  to  keep  it  open,  at  an  estimated  cost  of  |41,541.50, 
'75.  ii,  376.    Failure  of  this  project,  '75,  ii,  376, 
Samrevsa 

1828.  By  Lieutenant  Prescott,  '75,  ii,  376.  \ 

1872-73.  Included  in  the  Coast  Surveys,  '75,  ii,  376. 

1874.  By  H.  8.  Van  Ingen.    Report,  '75,  ii,  374. 

Survey  ordered  by  act  of  March  3, 1879,  '79,  56. 


1VARRAOAN8ETT  BAT^—Ibcprovemekt  of. 
(See  also  Pbovidencb  Riyxr.) 

Appropriations* 

1876 15.000,  '77,  44. 

1878 10,000, '78»  49. 

1879 5, 000, '79.  55. 

Commerce* 

Benefit  of  improvement,  '76,  i,  218,  221 ;  '77,  204 :  '79,  315. 
Statistics,  '76,  i,  218;  '77,  204;  '78,  245;  '79,  315. 
Coatracts. 

1877.  With  W.  H.  Molthrop,  for  dredging  4,064  cubic  yards,  at  an  average  price  of 
39.4  cents  per  cubic  yard.  '77,  204 ;  '78,  245.— 1878.  With  E.  R.  Seward,  for 
dredging  19,777  cubic  yaros,  at  30  cents  per  cubic  yard,  and  also  for  excayating 
look,  '79,  314. 

Abstracts  of  bids,  '77,  204;  '79,  314. 

Abstracts  of  contracts,  '79,  314. 


Chief  of  Engikebrs. 

Reports,  '76,  i,  51 ;  '77,  44;  '78,  49;  '79,  55. 
Engineer  in  Charge. 

M%i.  G.  K.  Warren,  1875.    Reports,  '76,  i,  217 ;  '77,  203 ;  '78^  243 ;  '79,  313. 

H.  A.  Bentley,»1875, 1877-78,  '78,  245 ;  '79,  315.    Report,  '76,  i,  218. 
Esttmates.    (See  Projects.) 
Fiaanelal  Statements. 

'77.  44,  204;  '78^  49,  245;  '79,  55,  315. 

Operations. 

1877-78.  Dredging,  4,01.5  cubic  yards;  rock  removal,  200  cnbic  yards,  '78,  49,  245. 
1878-79.  Dredging,  19,776.85  cubic  yards;  rock  removal,  348.6  cubic  yards,  '79,  314. 
History  of  operations,  '79,  314. 
Physical  Cbaracterlstlcs. 
General,  '76,  i,  217,  219;  '79,  313.    Tides,  '76,  i,  218,  220;  '78^  245.    Obstructions, 
rocks,  and  shoals,  '76,  i,  218,  220,  221. 
Projects* 
By  Uaj.  G.  E.  Warren,  for  dredging  channel  across  the  *'  flats,''  200  feet  wide  and  7^ 
feet  deep  at  mean  low-water;  also  for  dredging  at  Rhodes  Folly,  at  an  estimated 
cost  of  (^1,000,  '76,  i,  221. 
Surveys. 
1839, 1855.  Included  in  Coast  Surveys,  '76,  i,  217. 

1875.  By  H.  A.  Bentley.    Report,  '76,  i,  218.    Comparison  of  surveys  of  1839, 1855, 
and  1875,  '76,  i,  219. 
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NABBAGAWSETT  Pi£Bt  B.  I.-auitVBT  ov. 


Commerce. 

Beuelit  of  improyement  to,  '71,  820. 
{Statistics,  '71,  818,  823. 
Ciiiriiieers. 
Chief  of  Engineers. 

Keports,  '70,  31,  76;  '71.  86. 
Engineers  in  Charge. 
Mnij.  D.  C.  Houston,  1870.    Beport,  *70,  76. 
M%j.  G.  K.  Warren,  1870-'—.    Eeporte,  '70,  452,  453 ;  '71,  818. 
Assistants. 
J.  A.  .fndson.    Report,  '71,  819. 
A.  H.  Dager,  C.  E.,  '71,  819. 
J.  Pierpont,  C.  E.,  '71,  819. 
Estimates*.  (See  Plans.) 
Flans. 
By  M^j.  G.  K.  Warren,  for  sea-wall ;  estimated  cost,  (500,000,  '71,  818. 
By  J.  A.  Jadson,  to  oonstmct  a  sea-waU  and  basin  for  local  purposes*  $12,396b24,  '71« 
822. 
Private  and  Corporate  "Work* 
In  1836  the  Narrasansett  Pier  Company  was  organised  for  the  poipose  of  conBtmct- 
ing  a  wharf  that  woald  be  available  in  all  weather.    In  1^0  the  pier  was  oom- 
pleted,  435  feet  in  length,  at  a  cost  of  $18,000,  '71,  821. 
Surveys. 
1844.  Included  in  the  Coast  Survey,  '70,  453.    Examination  or  survey  ordered  by 

act  approved  July  11,  1870.  '70,  31. 
1871.  By  J.  A.  Jiidson,  under  direction  of  M^j.  O.  K.  Warren.    Beport^  '71,  819. 


nrABBAOVAGlTS  BIVER,  ISE.-lMPRoyEMEiCT  or. 


Appropriations. 

1871 $12, 000, '71,  97. 

1872 10,000, '72,86. 

Commerce. 

Justification  of  improvement,  '71,  87,  834;  '72,  926;  '74,  i,  105. 
Statistics,  '71,  884. 
Enyineenk 
Chief  of  Engineers. 

Reports,  '70,  31,  83;  '71,  87;  '72,  86;  '73,  94 ;  '74,  i,  105. 
Engineer  in  Charge. 
Lieut.  Col.  George  Thom,  1870,  '70,  83.    Reports,  '71,  830:  '72,  926;  '73,  1066; 
'74,  ii,  297. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'71,  8«,  331 ;  '72,  86,  926;  '73,  95,  1056, 1056;  '74,  i,  105,  ii,  297,  296. 
Operations. 


Year. 


Bookexcft- 

TBtiOil. 


1870- '71, 
1871- '72. 
1878-78. 
1878- '74. 


Tom. 
600 
2,200 
2,150 
1, 


Dndglns. 


aydt. 


8,000 
6,000 


>Ta,88,02S,flM. 
>78,0«,106& 
'74,  i.  101^  U,  217. 


Physleal  Cbaracteristles. 

General,  '71,  830,  et  Beq, 
Projects. 
By  Lieutenant-Colonel  Thom,  Ibr  dredging  and  roek  exoavatioo,  at  aa 
cost  of  120,000,  '71,  833. 
SnnreT. 
1870.  Survey  and  examination  under  the  direction  of  Lientenant-Colonel 
Report,  '71,  831. 
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NEBRASKA  CITT,  NEBB.~(aee  HuaoDBi  BivxR.) 

nrEABSCO  BAT,  r Ar-SuRvzT  or. 
C*a»ieree. 

SuTuncs,  '72,  712,  713. 
EBKlB««rs. 

Chief  of  Emoikberb. 
Eeporta,'71,76;  '73.71. 

EXOINKKB   IN  ChABQE. 

HnJ.  William  P.  Cnlghill,  1S71-7S.    Eeports,  '71.  620;  '72,  707. 

Cspt.  Cbkries  B.  PbUlipa.    Boport,  '73;  711. 
J.  E.  Weyw,  '72,  707,  711. 
O.  Thompson, '72,  707,  711. 
EMlHtatcs.    (See  Plans. ) 
Plans. 
Bj-  Captain  PhllUpL  1873,  for  dred)^ng  a  channel  40  feet  wide  b7  6  feet  deep,  pr&- 
leoting  the  bank*  by  wattllnfF,  from  the  month  of  the  baj  to  deep  water  Murw 
AthiDBon'a  Landing;  estimated  cost,  tlO,S15.26,  '72.  71S. 
By  H^Jor  Craighill,  estimate  luciP-aeed  to  $ld,N)0,  '72,  706. 


HECHES  BITEB,  TEX.— Ihtbotuunt  or. 
(Inolndlng  survey  of  Angelina  Blver,  Tex.) 

ApprorrlatloMS. 

IB78 $8,000, '78,84. 

1879 5,000,  •7»,  lOe. 

Mcrce. 

not  warn 

Statistics,  '7<  i,  744. 
C«Btrscto. 
18ia   With  Brott  and  Korris,  for  dredging,  at  17  o 

annalled,  '79,  907.-1^.  WiOi  8.  S.  Kimball,  for  dredging,  at  7^  cent*  per 
cubic  yard,  '79,  909. 
Abetracte  of  bide,  '79,  906,  906. 
Abetrocts  of  contracts,  '79,  907,  906. 
EBfftacen. 
Cump  OF  Ehoikkrrs. 

Beports,  '72,  Gi ;  '74,  i,  74 ;  '78,  84 ;    79,  109. 
EnOINKBB  IK  Charqk. 

Capt,  C.  W.  Howell,  1872-"—,  '72,  68.    Reports,  '74.  i,  748;  '78.  611 ;  '79.  906. 
Assistants. 
Lient.  U.  M.  Adams,  1873.     Beport,  '74.  i,  743. 
A.  De  Man,  lo73-    Heport,  '74.  i,  745. 
BsUaaaies.    (See  Projects.) 
FlBanctal  StateMi«nu. 

■7B,  84,  6la;  '79,  109,  909. 
Phrslcal  CharaeterisUcs. 

Oenerai,  '74,  i,  747,  748,  751,  tt$eq.     Bar  at  mouth,  '74,  1,  743,  7G3. 
Plaas. 
By  Lieut.  H.  U.  Adams,  for  dredging  a  oliannel  to  a  width  of  SO  feel  and  depth  of  5 

iwn,  '74.  i.  743. 
Br  A.  D«  Man,  for  the  removal  of  snws  and  overhanging  willows  which  obatmct 
ihc  navigation  of  the  Angelina  River,  '74,  i,  748.     For  dradging  the  channel 
through  middle  ground,  and  for  tbe  construction  of  Jetties  9,ilD0  and  8,800  feet 
in  length  at  the  mouth  of  the  Necbcs  River,  '74,  i,  7M. 
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NdCHES  BIVER,  TEX.-Continiied« 

Private,  State,  and  Corporate  "Work.  ^ 

The  improyement  of  the  Angelina  River  has  been  attempted  by  the  State  of  Tezaa, 
bat  the  attempts  resolt^  in  a  failure,  owing  to  the  incompetency  of  the  con- 
tractors, *74,  I,  749. 
Projects. 
By  Capt.  C.  W.  Howell,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at  mean 
low- water,  across  the  bar  at  the  mouth  of  the  Neohes  Biver,  at  an  estimated 
cost  of  126,318.05,  *78,  84 ;  '79,  909. 
Surveys. 
By  A.  De  Man,  1872-^3.    Report,  '74,  i,  745. 
1^8.  Under  the  direction  of  Capt.  C.  W.  Howell,  an  examination,  '79,  905. 


nrEHAIiEM  RIT£B,  0R£0.— Exaxinatiok  of, 

ConiHierce. 

Justification  of  improvement,  '76,  ii,  640. 
Enirlneers. 

Chief  of  Engineers. 

Report,  '76,  i,  116. 
Engineer  in  Charge. 

Maj.  N.  Michler.    Report,  '76,  ii,  639. 

J.  J.  Gilbert,  U.  8.  C.  8.    Report, '76,  U,  640. 
Pbyslcal  Ctaaraeterisilcs. 

Description,  '76,  ii,  640. 
Surveys, 

1875.  Under  direction  of  Major  Michler,  examination  at  the  month,  '76^  L  116. 
1875.  Survey  by  J.  J.  Gilbert,  U.  8,C.  8,,  '76,  ii,  639. 


UTEVSE  RITEB,  Smlthfleld  to  and  below  Ooldsboronvli,  If.  €•— 

Improyement  of. 

Appropriations. 

1878 |40, 000, '79,  94,  705. 

1879 45,000,  '79,94,705. 

CoHtmerce. 

Statistics,  '72.  740,  741;  '76,  i,  365;  '79,  705. 
engineers. 

Chief  of  Engineers. 

Reports,  '71,  76;  '72,  73;  '76,  i,  69;  '78,  76;  79,  93,  95. 
Engineers  in  Charge. 

MaJ.  William  P.  Craighill,  1871.    Reports,  '71,  621;  '72,  734. 

S.  T.  Abort,  1875.    Report,  '76»  i,  363. 

Capt.  Charles  B.  PhilUps.    Report,  '79,  704,  708. 

William  Popp,  '71,  621.    Report,  '72,  735. 
Robert  Ransom.    Report,  '79,  706. 
J.  M.  Wolbreot.    Report,  '79,  709, 
Estimates*    (See  Plans.) 

By  Captain  Phillips,  1879,  to  complete  existing  projeet,  $68,000,  '79,  706. 
Financial  Stateaients* 

'79,  94,  705. 
Operations. 
History  of  operations,  '79,  93,  704. 

1878-^79.  Removal  of  wrecks,  snags,  logs.  ''  Yankee  catchers,"  etc.    Dredging,  and 
bnildiug  jetties  between  Goldsborongn  and  month  of  river,  by  hured  labor,  *79^ 
93,  704^06. 
Physical  Characteristics. 
Description,  below  Goldsboroagh,  '72,  735,  736;  '76,  i,  364;  '79,  706;  above  Golds- 
borough,  '79,  703,  7101 
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NEVSfi  RIVER,  V.  C— Continiied. 

Plans. 

By  William  Popp,  1871,  for  removal  of  obstractions,  to  make  a  if-foot  channel  be- 
low Goldsborongb  :  also  two  cat-offs ;  estimated  cost,  tl*')3,191,  '72,  734,  740,  or 
without  the  cnt-offs,  $50,341  less,  '72,  734,  740. 

By  S.  T.  Abert,  1875,  adopted  estimate  of  Major  Craigbill  for  removal  of  obstrao- 
tions  from  Ooldsborough  to  the  mouth,  |51,000,  '76,  i,  366,  :{67. 

By  Mr.  Wolbrect,  1879,  for  removal  of  sna^  and  solid  rock  between  Smithflcld  and 
Goldsborough,  ana  constmotion  of  dikes;  estimated  cost,  $20,761.84,  '79,  709, 
710. 
Private  and  Corporate  Work. 

Snags  removed  and  wing-dams  constructed  by  the  State  of  North  Carolina  before 
the  war,  '72,  734,  735. 
Projects. 

Migor  Craigbill,  1871,  adopted  plan  proposed  by  Mr.  Popp  for  the  removal  of  ob- 
structions, '72,  734. 

S.  T.  Abert,  1875,  also  adopted  the  above  project,  '76,  i,  365. 

By  Captain  Phillips,  1879,  for  removal  of  obstructions,  making  cnt-ofis,  and  buildins 
jetties,  by  hired  labor,  &om  the  mouth  as  far  up  the  river  as  the  funds  wiU 
allow,  '79,  93,  704,  705. 
Sarveys. 

1862.  Under  direction  of  A.  D.  Bache^  below  New  Berne,  '76,  i,  363. 

1872.  Under  direction  of  Professor  Pierce,  below  New  Berne,  '76,  i,  363. 

1871.  By  William  Popp,  under  direction  of  Major  CraighiU,  from  Goldsborough  to 
the  mouth.    Report,  '72,  734,  735. 

1875.  By  8.T.  Abert.    Report,  '76,  i,  363. 

1878.  By  J.  M.  Wolbrect,  under  direction  of  Capt.  Charles  B.  Phillips,  from  SmitMfteld 
to  Goldsborough.    Report,  '79,  708,  709. 

Maps. 
Sketch  showing  **  Yankee  catchers,"  '72, 738.    Sketch  showing  Jetties  constructed 
near  Kingston,  '79,  706. 


NEW  BfiBFOBD  HABBOR,  ISASS.— Impbovsmsnt  of. 

Aapropriatloas. 

iSb $10, 000,  '75,  ii,  285. 

18B2 •S.OOO.    Act  of  August  30, 1868. 

1874 t500,  '75,  ii,  284. 

1876 10,000,  '75,  i,  107,  ii,  286, 

1876 10, 000, '77,  42. 

Comaierce. 

Justification  of  improvement,  '75,  ii,  284,  285;  '78^  227.    New  Bedford  the  prin- 
cipal whaling  port  of  the  world,  '75,  ii,  285. 
Statistics,  '75,  u,  286. 
CoBtractft. 
1875.  Atlantic  Dreeing  Company,  for  dredging,  at  17^  cents  per  cubic  yard,  '75, 
ii,  286.— 1877.  William  U.  Molthrop,  for  dredging,  at  10^  cents  per  cubic  yard, 
•77,  197;  '78^  227. 
Abstracts  of  bids,  '75,  ii,  286;  '77,  197. 
Abstracts  of  contracts,  '75,  ii,  286 ;  '77,  197. 
Defense. 

Permanent  defenses  at  Clark's  Point  and  vicinity,  '75,  ii,  285. 
Engineers. 
Chief  of  Engineers. 

Reports,  '66,  i,  37;  '75.  i,  107;  '76»  i,  48;  '77,  42;  '78^  47;  '79,  53. 
Engineer  in  Charge. 
Maj.  G.  K.  Warren,  1874-^—.    Reports,  '75,  ii,  283;  '76,  i,  204;  '77,  196;  '78^ 
226;  '79,303. 
Assistants. 
Lieut.  W.  S.  Rosecrans,  '75,  ii,  284. 
Capt.  George  Dutton,  '75,  ii,  284,  285. 
H.  A.  Bentley,  '78,  227. 
EsUoiaCes.    (See  Projects.) 
Work  accomplished  below  estimate,  '76,  i,  204. 

*  For  tmrey  of  New  Bedford  Harbor  and  Taonton  Biver.  t  Allotment  for  snTrey, 
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NEW  BEBFORB  HARBOR,  MAM.--Continned. 

Financial  Statements. 

'75.  i,  108,  ii,  287;  »76,  i,  48;  '77,  43;  '78,  47;  '79,  53,  54,  303. 
Operations. 

1836-'40.  Wreck  remoyed  and  dredging,  '75,  ii,  885. 

1874-^5.  Survey  made,  '75,  i,  107. 

1875-^6.  A  channel  105  feet  wide  dredged  from  deep  water  to  Kew  Bedford  wharves 
to  a  depth  of  15  feet  at  mean  low- water,  '76,  i,  48.  48,224  cnbio  yards  of  mate- 
rial removed,  '76,  i.  204 ;  '77.  196. 

1876-77.  Work  saspended  for  want  of  fhnds,  '77,  42;  '78,  227. 

1877-78.  Improvement  completed  by  the  formation  of  a  cnannel  300  feet  wide,  '78^ 
47,  227  ;  '79,  303. 

Physical  Characteristics. 

Description  of  shoals,  '75,  ii,  284 ;  '78,  226.    Tidal  observations,  '78^  227. 
Plans. 
1874.  By  Mi^or  Warren   to  widen  the  draw-spans  and  remove  a  portion  of  the 
wharves,  '75,  ii,  284. 
Private  and  Corporate  l¥ork. 

Dredging  by  private  parties,  '75,  ii,  284,  by  Beading  Railroad  Company,  '78,  227. 
Projects. 
By  Maior  Warren,  1874,  for  dredging  a  channel  15  feet  deep  at  mean  low-water  and 
200  feet  wide,  from  Palmer's  Island  to  New  Bedford  wnarves,  at  estimated  cost 
of  $24,000,  '75,  ii,  284.    Modified  to  300  feet  wide,  '78^  227. 
fiMrvrvB 
1852.  By*Lient.  W.  S.  Bosecrans  (reported  by  Cugt,  George  Dutton  in  1853,  '77, 196), 

'75  ii  284. 
1874.  Ordered  and  made,  '75,  i,  107,  u,  284. 


BTEUr  BUFFAIiO  HARBOR,  MICH.— iMPBOYXMKirr  or. 

Appropriations. 

la52 |8, 000, '66,  Ui,  35. 

1867 60, 000,  »67,  23 ;  '69,29. 

1870 5,000,  '70,  38. 

1872 5,000,  '72,34. 

CoHtmerce. 
Considered  as  a  harbor  of  refage,  S.  Doc.  42,  35th  Cong..  1st  fiess.,  pages  76,77. 
Local  requirements  insignificant,  '71,  120 ;  '73,  35,  218 :  '74,  i,  41 ;  '75,  i,  241 : 
'76,  ii,  451.     Objections  to  fhrther  improvement,  '78,  85, 1H8  ;  '74,  i,  41 ;  '77, 
899. 
Statistics,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  76,  77 ;  '66,  iv,  141 ;  '67,  103 ; 
'75,  i,  241;  '76,  ii,  451. 
Contracts. 
1867.  Carkin  and  Kimball,  material  and  labor,  and  dredging,  '67,  103.    R.  N.  Gere^ 
materials,  '67,  58,  103.— 1871.    R.  A.  ConoUy,  mater^  and  labor,  '71,  36, 120. 
Abstracts  of  contracts,  '67,  5"(,  103 ;  '68,  118. 
Bocnments.    (Not  pnbllshed  in  reports. ) 
H.  Doc.  251,  25th  Cong^  2d  Sess.    S.  Doc.  1,  33d  Cong.,  1st  Sess.,  part  3.    S.  Doo. 
16,  34th  Cong  ,  3d  Sess.    Containing  records  of  operations  previous  to  1866. 
Bnylneers. 
Chief  of  Enoinsers. 
Reports,  '66,  i,7,iii,  14,35;  '67,  23;  '68,  32;  '69,  29;  '70,  38;  '71.  36;  '72,  34; 
•73,  35  ;  74.  i,  41 ;  '75,  i,46;  '76,  i.99 ;  '77,  104  ;  '78,  119 ;  '79,  161. 
Boards  of  Enoinbbrs. 
Recommended  (1853)  piers  to  10  feet  water,  each  300  feet  lonff  and  300  feet  apart. 
S.  Doc.  1,  33d  Cong.,  1st  Sees.,  pages  213,  214 ;  S.  Doc.  42,  &th  Cong.,  1st  Sess., 
page  75. 
Convened  at  Baffalo,  N.  T.,  January  22,  1868 ;  reported  in  fisvor  of  abandomng 
the  improvement  for  reasons  stated.    Report,  '68,  223. 
(Colonels  Cram  and  Macomb,  Lieatenant-Coionels  Raynolds,  Newton,  and  Blnnt, 

Major  Wheeler,  and  Captain  Harwood.) 
Engineers  in  Charge. 
M^j.  J.  D.  Graham,  1^7.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  74. 
Mflj.  J.  B.  Wheeler,  1866^0.    Reports,  '67,  102 ;  '68,  117. 
Maj.  W.  £.  Merrill  in  temporary  charge  Febmary  to  March,  1870,  '76,  ii,  442. 
MqJ.  D.  C.  Houston,  1870-74.    Reports,  '70,  97  ;  '71,  119 ;  '72,  131 ;  '73,  217. 
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mSW  mrPWAEiO  harbor,  Mi€H.--Oontinn6d. 

Essineers — Conthiaed. 
JSkoinieebs  in  Chargs— Continned. 

Maj.  G.  L.  GiUespie,  1874-^77.    Reports,  '75,  i,"241 ;  '76,  il,  451. 
Capt,  G.  J.  Lydecker,  18n-79.    Reports,  '77,  899 ;  *78^  1189. 
Maj.  J.  A.  Smith,  1879-'—.    Report,  '79,  1596. 

A  SWlftTA  NT. 

Lieut.  D.'  P.  Heap,  1866-^69.    Reports,  '67,  102 ;  '68,  117. 
Estimates*    (See  also  Plan  and  Projects.) 
By  Major  Granam,  1857.  1st,  for  local  nse,  $98,113.47 ;  2d,  for  general  harbor  oi 
refuge,  $167,607.79,  the  dredging  by  United  States  apparatns ;  S.  Doc.  42,  35th 
Cong.,  1st  Sess.,  pages  76, 80, 175. 
By  Maj.  J.  B.  Wheeler,  1866,  revised  estimate  of  Mi^or  Graham's  second  plan, 

$384,020,  '66,  iii,  14,  35,  iy,  154,  155. 
By  Lieutenant  Heap,  piers  and  dredging,  $108,587.60,  '67,  102. 
By  BiNftrd  of  Engineers,  and  by  Captain  Heap.    For  permanent  completion  with 
$3,000  to  $8,^  additional  annually  for  diedging,  $500,000;  '68,  118,223;  '72, 
131  *  '76.  ii  452  *  '77  899. 
By  Major  Houston,  for  completion,  $125,000,  '70,  38,96. 
Expenditures*    (See  also  Financial  Statements.) 
1^7.  Balance  of  former  appropriation  es^pended,  S.  Doc.  42,  35th  Cong.,  1st  Sess., 
page  74. 
Financial  Statements* 
'66,  iii,  14,  35 ;  '67,  23, 24,  103 ;  '68^  32 :  '69,  29  :  '70,  38,  98  j  '71,  36, 119, 120 ;  '72. 
34,  132;  '73,  35,  218;  '74,  i,41;  '75,1,46,241;  '76,1,99,451;  '77, 104;  '78,119, 
1190 ;  '79,  161,  1596. 
Operations* 


Ye«r. 


'e7 


J«0-'71 
18n-'72 


B«aiatkB. 


Dredsing  in  cut 

Dun  bollt  aerwM  nfttnnil  river  BU)ath. ... 

Pile  piar  iMgon 

301  Imeer  f€«t  pile  pier  nearly  eompleted 


Dredging. 


11,250 
70,663 


Beferenoes. 


'67,103;  '72,181. 

'68,82,118;  '72,181. 

'09  29. 

'70!88,'«7;   '76,ii,468. 

'71,  36, 119. 

'72,  84, 131. 


No  work  done,  1872  to  1878.  Dilapidated  condition  of  the  work  in  1877,  '77,  899. 
History  of  operations  to  1875,  '76,  ii,  451. 

A.l>8tracts  of  materials  nsed  and  work  done,  '67,  103. 
Fbyslcal  Cliaracteristics* 

Greneral,  of  Galien  Biver,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  74,  75.    Changes 
in  position  of  oatlet  of  river,  '66,  iii,  14,  iv,  153.    Shore  drift,  '68,  118,  223 ; 
•69,29;  '76,  ii,453. 
Plans*    (See  also  Estimates.) 

Board  of  Engineers,  1853,  confined  to  commencement  of  the  work,  final  opinion  re- 
served. Becommend  two  parallel  piers  to  10  feet  of  water,  300  feet  apart,  and 
each  700  feet  long,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  75,  76. 

By  Major  Graham,  1&7 :  (1)  for  a  harbor  or  refuge  for  tne largest  class  of  lake  ves- 
sels; two  parallel  piers  300  feet  apart;  through  cut  from  Lake  Michigan  to 
Lake  Pottawotomie ;  dredging  to  13  feet ;  revetment  of  out,  S.  Doc.  4^,  35th 
Cong.,  1st  Sess.,  pages  75,  17b:  (2)  for  a  harbor  suitable  to  the  local  trade  and 
the  smaller  class  of  lake  vessels ;  two  paraUel  piers  300  feet  apart,  each  600  feet 
long,  and  dredging  a  channel  and  basin,  S.  Doc.  42,  35th  Cong.,  Ist  Sees.,  pages 
7.5,  80, 175.    Indorsed  by  M^or  Wheeler  in  1866,  '66,  iv,  154 ;  '76,  ii,451,  452. 

By  Capt.  Heap,  1867,  a  plan  very  similar  to  Major  Graham's  first  plan,  '67, 102;  '76, 
ii,  452. 

By  Ms^or  Houston,  piers,  revetment,  and  dredging,  '70,  98;  '76,  ii,  453. 
Projects* 

The  present  improvement  consists  in  cutting  through  the  sand  barrier  between  the 
lakes ;  out  is  200  feet  wide  and  12  feet  deep,  with  sides  protected  by  revetment, 
'67,  102. 

Cax>tain  Heap  recommends,  1868,  that  the  work  be  stopped,  and  the  material  sold,  '68, 
118.  Abandonment  of  work  recommended  by  Major  Wheeler,  and  by  a  board 
of  engineers,  '68,  223. 

By  Mugor  Houston,  1871,  pile  pier  on  north  side  of  channel,  this  wOTk  being  prelim- 
inary to  possible  future  work,  '71,  36,  120. 
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NCW  BUFFALO  HARBOR,  ]|[I€H.-Oontina6d. 

Surveys. 

1835.  By  Lieatenants  Berrien  and  Rose,  S.  Doo.  42.  36th  Cong.,  Ist  Seas.,  page  75. 
1857.  Directed  by  M^jor  Graham,  8.  Doo.  42,35th  Cong.,  Ist&ss.,  pages  74,  ^;  '66^ 

iv,  153. 
1866.  By  M^.  J.  B.  Wheeler,  '66,  iu,  14,  iv,  155. 


UTEWBVRTPORT  harbor,  mass.— <See  Mkbrtmao  Bivxr.} 


NEW  CASTIiE  HARBOR  (Beteware  River).— Impboybmbht  op. 

Appropriations. 

1^ 125,000. 

1836 25,000. 

1837 10,000. 

1838. 11,573. 

1852 16,000. 

1870 2,500, 

1872 27,000, 

1873 20,000, 

1874 10,000, 

1875 20,000, 

1876 12,000, 

1678 10,000, 

1879 5,500, 


Act  of  May  20. 

Act  of  July  2. 

Act  of  March  3. 

Act  of  July  7. 

Act  of  August  30. 
•70,71;  •71,79,690. 
•72,76,779,780. 
•73,  80. 

'74,  i,  90,  ii,  136. 
•75,  i,  96,  ii,  178. 
•76,1,58,269;  '77,53,258. 
'78,  58, 435. 
•79,72,440. 


Total  to  1879 $193, 573. 

Total  from  1826  to  1875,  by  H.  Doc.  120, 44th  Cong.,  Ut  SesB.,  $177,000.    In  additkm 

to  the  above  there  was  appropriated  for  improving  New  Castle,  Chester,  ICarous 

Hook,  Port  Penn,  and  Fort  Bfmlin  Harbors,  Delaware  Biver,  ^e  sum  of  $38,413, 

H.  Doc.  120,  44th  Cong.,  Ist  Sess. 

€oniiiierce. 

The  general  interests  require  that  this  harbor  be  re-established  and  maintained, 

•71,690. 
Statistics,  ^72,  780;  '73,  863;  '74,  ii,  135;  '75,  ii,  178;  '78,  435;  '79,  440. 
Contracts. 


Year. 


1973 
1873 
1873 
1873 
1875 
1875 
1877 
1879 


ContZMton. 


J.  B.  Sfmpaon&Co 

American  Dredgine  Company 

Gilea,  Lambeon  &  Co 

Bellevue  Quarry  Company 

Peiroe,Bow6  dkCo 

do 

Amerioan  Dredging  Company 

Ijoiper  &  Lewis 


Contract  fbir— 


Completing  pier  

Bemoyalof  old  pier 

Work  on  ice>pier 

Stone  superslraotciTe 

Ice-pier 

Wooden  crib  in  place.. 

Remoyal  of  110  feet  of  ooal  wharf. 
Hateriala  and  labor 


Amount. 


$S,e85  00 

2,150  00 

0B5  50 

12,700  00 

21,400  00 


4,000  00 


'73,864. 
'73,804. 
'73,884. 

TO,  Ii,  178L 
'77,200. 
'77,200. 
'7»,440. 


Abstracts  of  contracts,  '73,  864;  '75,  ii,  178;  '77,  260. 
Abstracts  of  bids,  •71,  691;  '73,  863;  '75,  ii,  178;  '77,  259^ 
Eiiiriiieers. 
Chief  or  Engineebs. 
Reports,  '66,  i,  7;  ^70,  71;  '71,  79 ;  '72,  76;  '73,  80;  '74,  i,  90;  '75,  i,  96;  'TS,  i, 
58;  '77,  53;  '78^  69;  '79,  71. 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1870-^.    Reports,  '71,  689;  '72,  779;  '73,  868j  '7<  ii, 

134;  '75,  ii,  177;  •76,  i,  268;  '77,  258. 
Col.  J.  N.  Macomb,  1877->— .    Reports,  '78^  434;  '79,  439. 
Assistants. 
Lieut.  M.  R.  Brown,  •71,  77;  '72,  74;  '73,  79;  '74^  i,  90;  '75,  i,  96. 
Capt.  William  Ludlow,  '77,  52. 
John  J.  Lee.    Reports,  '78,  434;  '79,  440. 
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BTE'WCASTIJB  HARBOR  (Delaware  River)— Continned. 


By  Lieatenant-Colonel  Kartz,  for  3  piers,  eftob  $20,000,  $60,000,  and  for  completing 
repairs,  $7,000:  total,  $67,000,  '71,  690;  *74,  ii,  135;  '75,  ii.  177.  Increased  to 
$100,000,  '74,  li,  135 ;  '75,  ii,  177.    Increased  to  $120,000.  '77,  258. 

By  Colonel  Macomb,  1879,  to  complete  existing  project,  $3,000,  and  for  a  proposed 
additional  pier,  $20,000,  '79,  72, 440. 

Financial  Statements. 

'71,  79,690;  '72,  76,780;  '73,  80,863;  '74,  i,  90,  u,  135;  '75,  i,  96,  ii,  178;  '76,1,58, 
269;  '77,  53,258;  '78,  59,435;  '79,  72,440. 

Operations. 

History  of,  '79,  439. 

1870-^1.  The  removal  of  decayed  and  broken  wood-work  commenced  April  19  and 
rebnilding  the  snperstraoture  with  stone  by  hired  labor  was  continued  until  the 
appropriation  was  exhausted,  '71,  79, 689. 

1872-73.  The  stone  superstructure  on  old  crib  completed,  the  unfinished  pier  in  the 
middle  of  the  harbor  has  been  removed,  and  a  crib  foundation  for  new  pier  com- 
menced, '73,80,863. 

1873-^4.  Obstructions  of  stone  and  timber  removed,  wood  work  of  old  pier  on  lower 
line  of  harbor  sheathed  with  oak  and  comers  protected  with  iron,  and  a  new 
pier  consisting  of  crib  substructure,  and  stone  superstructure  completed,  '74, 

1,   9V,   11,  lod. 

1874-^5.  The  oonstruotion  of  a  new  pier  in  progress,  '75,  i,  96. 

1875-76.  A  new  ice-pier  completed  and  108  feet  of  the  coal- wharf  removed,  '76b  if 
58,268. 

1876-77.  Bemoval  by  contract  of  110  feet  additional  of  the  coal- wharf  in  progress 
and  contract  awarded  for  building  foundation  for  a  new  ice-pier,  '77,  53,  sS8. 

1878.  110  feet  of  the  coal-wharf  removed  and  a  pier-head  built;  the  crib  founda- 
tion for  the  new  ice-pier  completed,  '78^  59, 434. 

1878-79.  The  new  ice-pier,  with  stone  superstructure,  was  completed,  '79,  71. 

Physical  Characteristics. 

Described,  '71,  79, 690. 

Private  and  Corporate  UTork. 

A  wharf  built  about  1836  by  railroad  companies  obstructed  the  harbor,  '75,  ii,  177. 

Projects. 

One  of  a  series  of  ice  harbors  established  in  colonial  days,  '71,  690. 

By  Lieutenant-Colonel  Kurtz,  1871,  for  repairs  to  existing  piers,  removal  of  an  un- 
finished pier,  and  the  construction  of  3  additional  piers;  cost,  $67,000,  '71,  690. 

By  Colonel  Macomb,  1879,  an  additional  pier  is  required  toi>eifect  the  harbor;  cost, 
$20,000,  '79,  439, 440. 

SarFcys. 

Maps* 
Flan  of  ice  harbor,  '79, 440. 


1«£W  HAVEN  HABBOB,  CON9r.-~lMPR0VBMENT  or* 

Appropriations. 

1&2 $6,000, '66, 1,7;  '67,451. 

1870 15,000,  '71,  85. 

1871 40,000, '71,85. 

1872 ^35,000, '72,  83. 

1873 25,000,  '73,91. 

1876 10, 000,  '75,  i,  104. 

1878 25,000,  '78,52. 

1879 45,000,  *79,  58. 

TotaUol879 201,000. 

Statements  of  appropriations,  '76,  i,224;  '78^  399;  '79,  339. 

Commerce. 

New  Haven  Habor  a  harbor  of  refuge,  '71, 775.    Shipping  on  Mill  River,  '75,  ii,  249. 
Statistics,  '74,  ii,  260;  '77,  213;  '78,  400;  '79,  340. 

*  120,000  for  improvement  and  $15,000  for  xemovsl  «f  xook,  '72|  88. 


364 


INDEX   OF 


NEir  HAVC1V  HARIIOB,  COMM.-Cootinaed. 


Contracts. 


1871 

1871 
1871 
1873 
1873 
1878 
1878 

1876 

1879 


Contractor. 


G.  W.Townaend. 


Horria  8l  CammlngB 

Bagene  SoUivan 

Skortland  &  Brothers  * 

H.  N.  &  A.  tT.  Beardaley. . . . 
Atlantic  Dredging  Company 
J.F.Ward 


S.  H.  Be  ward 

Hoiria  &  Cnmminga. 


Contract  fbr— 


Outfit  for  the  remoTal  of  Hiddle  Book, 

at  $80  per  day. 
Dredginff,  at  17  cents  per  cnblo  yard . . . 
BemovaTof  rock,  at  #25  per  cnbio  yard. . 
Dredging,  at  19/A  cents  per  onbio  yard. 
Dredging,  at  19*  cents  per  cubic  yud. . . 
Dredging,  at  17*  cents  per  cubic  yard. . . 
Bemoyafof  rock,  $11,000 


Widening  channel,  at  12  cents  per  cubic 

yard. 
Dredging,  at  8|  oentsper  enbic  ywd. . .-. 


Boferences. 


'07,4&1;    '08,751:    'Tl, 

700. 
•Tl,  T70. 
'71,770. 
'72,883,1011. 
'73, 1012. 
'73,lflM. 
'73,  1012;     Ti,  li,  357: 

*76,  U,  252. 
'76,1,224. 

'79,885. 


*  Contract  annulled,  '73, 1011. 
AbstHMtBof  bids,  *71,  769,770;  '72,  862;  '73,  1012;  '75,  ii,849;  '79,  386. 

Chief  of  Engineers. 

Reports  '66,1,7;  '67,44;   '68,66;   '69,57;  '70,74;  '71.85;  '72,83;   '73191; 
'74,  i,  101;  '75,  i,  104;  '76,  i,  62;  '77,  46;  '78,  51;  '79,  67. 
Engineers  in  Charge. 

Col.  J.  D.  Graham,  1864-'67,  '67, 450.    Report,  '66,  i.  37. 

M^.  D.  C.  Houston,  1867-70.    Reports,  '67,  450;  '68»  748,750. 

MaJ.  G.  K.  Warren,  1870-75,  '70,  409.    Reports,  '70,  445;  '71,  768,771;   •72.  860, 
868  890  *  '73  1011  *  '74  i  257 

Ma).  J.  W.  Barlow,  f875-*-^.    Reports,  '75,  ii,  248,249;  '76,  i,  224;  '77, 212;  '78, 
396;  '79,336. 
Assistants. 

Capt.  George  Dntton,  '71,  771. 

George  H.  Mann.    Reports,  '71,  776;  '72,  865. 

C.  R.  Mather,  '72.  865. 

H.  N.  Bsbcock,  '72,  865;  '73,  1012.    Report,  '74,  ii,  258. 

Estimates. 

By  Capt.  George  Dntton,  1853,  for  the  removal  of  Middle  Rook  and  the  twoa^jM^t 

rocks,  $78,000,  '71,774. 
By  Major  Houston,  1868,  for  removal  of  Middle  Rook  and  others,  |65,000,  '68, 752. 
By  Major  Warren,  1871,  for  the  removal  of  Middle  Rock  and  the  two  ai^acent  rocks, 

1167,669,  '71,  774.    For  dredging  a  channel  200  feet  wide  and  14  feet  deep, 

$64,815,  '71,  775. 
By  Major  Warren,  1872,  completion  of  project  for  a  channel  16  feet  deep,  $68,000, 

•^2,  865. 
By  H.  N.  Babcock,  1874,  for  dredging  a  channel  from  Long  Wharf  to  Tomlinson's 

Bridge,  200  feet  wide  and  13  feet  deep,  $20,000,  '74,  i.  SSO. 
By  Major  Barlow,  1875,  for  300  to  500  feet  wide,  16,500  long,  and  18  feet  deep, 

$208,890,  '75,  li,  250.    For  breakwater  at  southwest  ledge,  |S48,000,  and  $465,0(N), 

'75,  ii,  252. 
1879*  For  deepening  channel  to  16  feet,  and  widening,  $90,000,  '79,  337. 

Financial  Statements* 

'67,  451 ;  '68,  66 ;  '69,  410 ;  '71,  85,  772 ;  '72,  83,  865 ;  '73,  91 ;  '74,  i,  101,  ii,  258; 
'75,  i,  104 ;  '76,  i,  52 ;  '77,  47  ;  '78,  52;  '79,  58,  340. 

Operations. 

lti67-'68.  Removal  of  middle  rock  commenced,  14  feet  depth  at  mean  low-tide  ob- 
tained '67  44  451  •  '71,  772. 

1868-'69-'76.  Work'susiinded,  '68,  66,  748 :  '69,  57.  409;  '70^  74. 

1870-^1.  70,615  cubic  yards  of  materiiu  dreaged,  and  54  cubic  yards  of  fook  removed ; 
progress  on  middle  rock  unsatisfactorv,  '71,  85.  769  to  776 ;  '72,  864. 

1871-72.  153,718  cubic  yards  of  material  dredged,  127  cubic  yards  of  rock  removed ; 
work  commenced  on  Ludington  Rock.  Channels  dredged,  2,125  feet  long,  l^ 
feet  wide,  and  13  feet  deep ;  3,125  long,  200  feet  wide,  and  13  feet  deep ;  and  750 
feet  long,  300  feet  wide,  and  13  feet  deep,  '72,  860,  863,  865,  875. 

1872-^73.  98,527  cubic  yards  of  material  dredged  and  422  cubic  yards  of  rock  removed; 
dredged  across  the  bar,  '72,  860;  '73,  1012. 

1873-74.  78,955  cubic  yards  of  material  dredged ;  widening  of  the  channel  noMtiA- 
&otory ;  jetty  commenced  at  Fort  Hale*;  work  on  Ludington  Rock  delayed,  '74^ 
i,  101,  ii,  257,259,260. 
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N£ir  KAVBBr  HAJIlMMi,  OMm.-Gontinned. 

O^rations— Contmned. 
1874-^5.  523  cubic  yards  of  rock  removed  and  jetty  extended  irith  material  ftom 

Lodin^n  Bbck,  '75,  i,  104,  ii,  248,252,254. 
1875-^6.  43,606  cubic  yards  of  material  dredged ;  channel  315  feet  wide  and  13  ioet 

deep ;  work  snspended  on  Lndington  Rock,  '76,  i,  284 ;  '77,  213. 
1876-77.  89,331  cubic  yards  dredged,  widening  channel  to  415  feet  and  to  depth  of 

16  feet,  *77,  46, 212. 
1877-78.  Work  snspended,  '78,  51,396. 

187{^'79.  250,000  cubic  yaids  of  material  dredged,  '79,  57, 336. 
Physical  CbaracterisUcs. 
Deacription  of  channels  and  rocks,  '68,  751 ;  '71,  769, 771, 776 ;  '72, 866 :  '74,  U,  259; 

'75,  ii,  250 ;  '78,  399;  '79,  337.    Tidal  obeenrationn,  '71, 775;  '72, 879;  '79. 341. 

Table  of  depths  over  rocks,  '72,  667, 869, 870, 874. 
Plans. 
Captain  Prime's  method,  1871,  of  removing  rocks,  '71,  773. 
George  H.  Mann's  method,  187X,  of  remo^ung  rocKs,  '71,  773. 
By  George  H.  Mann.  1872,  to  discontinue  removal  of  Middle  Bock  and  remove  Big 

Boil  Kock  to  a  depth  of  17  feet  below  mean  low- water  and  Lndington  Rock  to  a 

depth  of  1 6  feet ;  also  dredging  of  bar  and  other  minor  improvements ;  estimated 

cost,  $58,554,  '72,  878. 
By  Migor  Warren,  for  removal  of  light-house  from  entrance  to  southwest  ledge  of 

New  Haven  Harbor,  '72,  890. 
H.  N.  Babcock,  1874,  recommends  the  discontinuance  of  widening  the  channel  below 

Fort  Hale,  but  to  make  channel  from  Long  Wharf  to  Tomlinson's  Bridge  200 

feet  wide  and  13  feet  deep;  estimated  cost,  |20,000,  '74,  ii,  259. 
By  M^r  Barlow,  1879,  to  modify  the  Tomlinson  Bridge,  '79,  339. 
Projects. 
By  CoL  J.  D.  Graham,  1865,  for  removing  Middle  Rock,  '66,  i,  7, 37. 
By  MaJ.  D.  C.  Houston,  1867,  for  removalof  Mid<lle  Rock  to  a  depth  of  17  feet  below 

mean  low- water;  estimated  cost,  f30,000,  '67,  44,451. 
By  Major  Houston.  1868,  for  removing  Middle  Rock,  Southwest  Ledge,  and  other 

rocks  to  a  deptn  of  17  feet  below  mean  low- water;  estimated  cost,  $65,000,  '68v* 

752. 
By  M%jor  Warren,  1870,  to  dredge  a  channel  to  a  depth  of  13  feet  below  mean  low- 
water  and  remove  Middle  and  Lndington  Roeks,  '71,  85,769,770;  '72,  864. 
By  Mi^or  Warren,  1871,  to  dredge  a  channel  200  feet  wide  and  14  feet  deep  at  mean 

low-water;  estimated  cost,  |64,815,  '71, 775. 
By  Mi^or  Warren,  1872,  to  dredge  a  channel  3,000  feet  long  and  15  feet  deep  near 

Fort  Hale  and  to  build  a  jetty  of  granite  riprap  at  Fort  Hale  from  the  high- 
water  line  seaward,  '72,  &,  861. 
hy  Major  Barlow,  1875,  to  build  a  breakwat«'r,  4  feet  above  mean  high- water,  from 

from  Quixes  Ledge,  or  from  shore,  to  the  new  light-house  (Southwest  Ledge) ; 

estimated  cost,  $248,000  and  $465,000,  '75,  ii,  252;  and  enlarge  channel  from  300 

to  500  feet  in  width,  16,500  feet  in  length,  and  18  feet  in  depth;  estimated  cost, 

$208,890,  '75,  i,  104,  ii,  249-251;  '78,  399;  '79,  339. 
For  widening  and  deepening  the  channel  between  Fort  Hale  and  steamboat  docks 

to  400  feet  wide  and  16  feet  deep;  estimated  cost,  $40,000,  '77,  46,212. 
For  widening  channel  and  deepening  it  to  a  depth  of  16  feet ;  estimated  cost,  $90,000, 

'79,57,336,338.^ 

1871.  By  G.  H.  Mann,  '71,  769;  '72,  867. 
1873.  By  H.  N.  Babcock,  '74,  ii,  259. 
Map. 
Of  the  harbor,  '79,  340. 


nEW  JERSEY  AND  STATEN  ISLAND  CHANNEL..— (See  Statbbt 

Island,  ktc.) 


NEUT  ORLE ANS«  L A*—Protection  of  thb  river  vttoiXT. 
ippropriationti. 

1078 $50,000, '78,  85,617. 

1B79...: 00,000, '79,  107,878. 
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MBIT  ORIiEAMSy  UL.— Gontlnaed. 

Engineers. 

Chucf  of  Enoinbebs. 

EeportB,  '78,  a5;  '79,  107. 
Board  of  Engineebs. 
1877.  To  investigate  and  report  on  the  protection  of  water  fix>nt  at  New  Orleans; 
recommend  protection  of  oank  by  pile  and  brush  revetment  and  bmsh  mats; 
estimated  cost,  $476,000^  '78,  85,614,616;  '79,  875. 
(M%jor  Weltzel,  Captains  Howell  and  Benyaord,  and  Messrs.  Harrod,  D^Heme* 
court,  and  Wood.) 
Enoinbbk  in  Charge. 
Capt.  C.  W.  Howell.    Reports,  '78, 614;  '79,  875. 
Financial  Statements. 

'79,  107, 878. 

Operations. 

1878-79.  Protection  of  city  fkont  by  hired  labor,  '79, 107, 876. 
Projects. 
By  Board  of  Engineers^  1878,  to  protect  city  fix>nt  bv  shore  protection  of  pile  and 
brush  revetanent,  aided  by  mats  placed  on  shore  slopes ;  estimated  cost,  ^76,000, 
'78,014,616. 
Snnreys. 
At  New  Orleans,  '78,  614. 


NEIMT  OBLEAUrS  TO  PONTCHABTBAIN  BAII^BOAB  WBABF, 

Survey  for  a  breakwatbb  for  barbob  of  bxfugb. — Ordered  by  aet  or 
March  3,  1879,  '79,  112. 


MEHrpOBT  HABBOB,  B«  I«— Impboybmbst  of. 

Appropriations. 

1873 18,500,  '73,  88. 

1874 10, 000, '74,  i,  98. 

1875 10, 000, '75,  i,  108. 

List  of,  '76,  i,  208. 
Coninieree. 

Justification  of  improvement,  '73,  965,  966. 

Statistics,  '73,  964,  965;  '74,  ii,  226;  '76,  i,  209;  '77,  200. 

Contracts* 

1874.  With  £.  R.  Seward,  for  dredging  43,303  cubic  yards,  at  15  cents,  '75,  ii,  987, 
288  —1875.  With  WilUam  Flannery,  for  dredging  58,928  cubic  yardsi  at  14 
cents,  '75,  ii,  288. 
Abstracts  of  bids,  '75,  ii,  287,  288. 
Defense. 

Military  and  naval  importance  of  Newport,  '73,  965;  '76^  i,  209. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '72,85;  '73,  87;  '74,  i,  98;  '75,  i,  108;  '76,  i,  50;  '77,  44;  *78»  48. 
Engineer  in  Charge. 
M^.  G.  K.  Warren,  1872-78.    Reports,  »73,  964;  '74,  ii,  225;  »7d,  U,  287;  '76^  i, 
208;  '77,  200;  '78,  241. 

J.  P.  Cotton,  1872-74.    Reports,  '73,  965 ;  '74,  ii,  226. 
Estimates.    (See  Projects.) 
Financial  Statements. 
•73,  88,  9t)4;  '74,  i,  98,  ii,  226;  '75,  i,  108,  ii,  289;  '76^  i,  50,  209;  '77,  44,  200;  '78, 
4H,  241. 
Operations. 


Year. 

Drodging. 

1878-74 
1874-75 
1875-76 
1876- '77 

Cfub.ydi. 
11,580 
43,803 
58,928 

1877-78 

Benuffka. 


Jetty  150  feet  long,  bnilt  at  Goat  Idaod 


Small  bowlders  remoyed. 
Large  bowlders  remoTed 
Ko  operations 


xtefeicnces. 


74,11,226;  "75,11. 

'76,1,208. 

'77,44,200. 

*78,24L 


Riy£RS  AND   HASB0R8.  3B7 

MEirPOBT  HAHBOB,  B.  I.— Ckmtiiiiied« 

Physicitl  Cbaracterifttlcs. 

Tides,  '73,  965 ;  '76»  i,  50. 
Private  and  Corporate  "Work. 

CotuniUsion  appointed  to  establish  a  new  pier  line.  '73,  965,  966.  $40,000  expended 
by  citizens  for  improvements,  '73,  966.  Dreoging  done  and  wharves  built  by 
citizens,  '74, 11,  227 ;  '75,  11,  289. 

Projects. 

By  Mig.  G.  K.  Warren,  for  dredging  at  the  entrance  and  along  the  new  harbor  line ; 
also  for  Jetty  at  Goat  Island,  at  an  estimated  cost  of  $32,000,  '73,  964,  965,  967 ; 
'75,  ii,  288, 
SUTFeTS. 

1871.  Included  in  Coast  Survey,  '73,  966,  1872.  By  J.  P.  Cotton.  Beport,  '73^ 
965. 


MBW  BITEBy  V A.— Improvement  of, 

(From  month  of  Wilson  Creek,  Grayson  Count:^,  Virginia,  to  month  of  Gieenbriar 

Biver,  West  Virginia.) 

Apmropviatloao. 

1^6 $15,000,  '76, 1,  91;  '77,  62,  332. 

1878 15,000, '78^  69,  499. 

VM 12,000, '79,  79,  531. 

CoMuaeree* 

Mineral  and  agricultural  resources  of  country  tributary  to,  '73,  78, 843,  848 :  '75,  ii, 

134,  138. 
Bequiiements  of  present  commerce,  '73,  78,  843, 848. 

esBity  of  improvement  from  Lead  Mines  to  Virginia  and  Tennessee Bailioad.  '73, 

78,  848,  854;  '77,  62,  332;  '79,  535. 


CmBF  OF  £NGINEBR8. 

Reports,  ,73,  78 ;  '75,  i,  95 ;  '76, 1,  91 ;  '77,  62;  '78^  69 ;  '79,  79, 81. 
Ekgikeers  in  Charge. 
Maj.  W.  P.  CraighlU,  1873-^—.    Reports,  '73,  842;  '77,  331 ;  '78^  495;  '79,  530, 

538. 
8.  T.  Abert,  U.  S.  C.  £.,  examination  of  river.    Report,  '75,  ii,  133. 

N.  H.  Button,  '73,  842.    Report,  '73,  844. 
C.  B.  Boyd,  '73,  842.    Report,  '73,  849. 
Capt-  J.  W.  Cuyler,  '77,  332.    Report,  '78^  495;  '79,  531. 
A.  M.  Scott.    Beport,  '79,  536. 
W.  P.  Smith.    Beport,  '79,  538. 
Estiniateo. 
For  iceel  boat  improvement  1872,  to  a  depth  of  2  feet,  from  mouth  of  Greenbriar 
Biver  to  Lead  Mines,  in  Wythe  County,  1*28  miles.  (100,000,  '73,  843,  848.  852, 
863;  '76,  i,  91:  '77,  62,  .331.    Increased  to  |156,l00,  '79,  531,  532.    Or  for  a 
steamboat  navigation  to  a  depth  of  3  feet,  |750,000,  '73,  843,  848.    Bevised  in 
1873  to  $1,017,000,  '73,  78,  853,  854  ;  '76,  i,  91 ;  '77,  62,  331.    If  last  improvement 
extend  only  from  Lead  Mines  to  crossing  of  Virginia  and  Tennessee  Railroad, 
40  miles,  1^000,  '73,  78,  848,  854 ;  '77,  62.    Or  for  steamboat  improvement  to 
depth  of  5^  feet  from  mouth  of  Greenbriar  Biver  to  Lead  Mines  by  lock  and 
dams,  12,500^,  '73,  854 :  '76,  i,  91. 
By  Assistant  W.  F.  Smith,  1879,  for  improvement  from  Lead  Mines,  in  Wythe  County, 
to  mouth  of  Wilson  Creek,  Grayson  County,  for  keel-boat  navigation,  with  chan- 
nel 30  feet  by  2  feet,  1115,000,  '79,  539,  543.    Or  for  steamboat  navigation  by 
channel  90  feet  by  3  feet,  obtained  by  ffrading  river,  to  slope  not  exceeding  1 
in  400,  and  also  by  use  of  locks  and  dams,  fl,200,000,  '79,  539,  544.    Or  for  a 
steamboat  navigation  with  a  5-foot  depth,  by  locks  and  dams,  119600,000,  '79 
539,544. 
Amount  required,  1879,  for  completion  of  existing  project,  |114,160,  '79,  531. 
Fiaaaclal  Statements. 
'76^  i,  91 ;  '77,  62,  331 ;  '78,  69,  499 ;  '79,  79, 531. 

Operations. 

1877-'8.  Bemoval  by  hired  labor  of  rook  and  bowlders  fh>m  channel,  and  construc- 
tion of  wing-dfl^  and  training  walls ;  details  of  rock  removal,  '78, 69, 496,  499. 

1878-'9.  Continuationof  operations  of  previous  year;  details  of  rock  removal,  '79, 
79,  531,  633»  535,  537. 
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IVEW  RITSB,  TA*^Oontinned. 
Physical  Cliaracterlstlcft. 

Description  of  river,  '73.  844  ;  '75,  li,  133 :  '78,  496;  '79,  589;  dischsrgeof,  '73,  845: 
'78,  497  ;  '79,  540 ;  fall  of,  '73,  845 ;  '78,  497  ;  '79,  540.    Iron,  copper,  lead,  and 
zinc  deposits,  '73,  848 ;  '75,  ii,  135 ;  '79.  545.    Geology  of  basin,  '73, 849;  '75,  U, 
133 ;  '78,  498.    (See  James  and  Kanawha  Kiver  Water  Line.) 
Plans. 

From  month  of  Groenbriar  River  to  Lead  Mines,  128  miles.  For  keel-boat  navi- 
gation to  depth  of  2  feet,  by  excavation  of  sluices  30  feet  wide  through 
shoals  and  ledges,  aided  in  places  by  slight  bmsh  and  stone  dam  deflectors, 
cost  (100,000,  '73,  78, 843,  848,  852 ;  '76,  i,  '.»1 ;  '77,  62. 331.  For  steamboat  nav- 
igation, to  depth  of  3  feet,  by  excavation  of  sluices  90  feet  wide  through  shoals 
and  ledges;  with  grade  not  exceeding  1  foot  in  400  feet,  and,  at  points  with  ex- 
cessive fall,  locks  aiid  dams,  and  short  lateral  canals,  locks  90  by  25  feet,  eost, 
$1,017,000,  '73.  78,  843,  848, 853  ;  '76,  i,  91 ;  '77,  62,  332.  Portion  of  river  be- 
tween Lead  Mines  and  crossing  of  Virginia  and  Tennessee  Railroad  should  be 
first  improved,  '73, 78,  848,  854 ;  '77,  (S.  For  steamboat  navigation,  to  depth 
of  5i  feet,  by  locks  and  dams,  cost,  $2,500,000,  '73,  854 ;  *76,  i,  91. 

Possibility  of  improving  river  above  Lead  Mines,  by  locks  and  dams,  '75,  ii,  134, 
13ft. 

By  Ass't  W.  P.  Smith,  1879,  for  improving  river  from  Lead  Mines  in  Wythe  Ck>unty, 
to  mouth  of  Wilson  Creek,  Grayson  County :  1st,  By  a  two  (2)  foot  navigstiaB 
for  keel-boats«  channel  30  feet  wide,  with  tow  paths  at  falls  and  xapida,  cost 
$115,00d,  '79,  539.  543,  544.  2d,  For  steamboat  navigation  with  channel  3  ftet 
by  90  feet,  aided  by  28  locks  and  dams,  cost  $1,200,0(K),  '79, 539,  544«  3d.  FU*  a 
steamboat  navigation  with  channel  5  feet  by  90  feet,  cost  $l,o00,000,  '79^  639^ 
544. 

Projects. 

For  improvement  fh>m  mouth  of  Greenbrier  Rirer  to  Lead  Mines,  for  keeUbost 
navig^atlon  to  depth  of  2  feet  and  width  of  30  feet,  (see  Plans)  with  a  view  to 
its  utilization  and  adaptation  at  some  fntnro  time,  when  the  improvement  to 
depth  of  5  feet,  (see  Plans)  shall  be  made — first  improvement  to  be  made  near 
New  River  Bridge,  so  as  to  facilitate  communication  with  Yii^ginia  and  Ten* 
nessee  Railroad,  '77,  62,  332;  '78,  69,  495;  '79,  530. 
Surveys. 

1819.  By  Mooro  and  Briggs,  for  State  of  Virginia,  fkom  month  of  GieenbiierBiverto 
Sinking  Creek,  '73,  843,  844. 

1872.  By  Mi^or  Craighill,  fh>m  Greenbrier  River  to  Lead  Mines  in  Wythe  Connty, 
128  miles,  '73,  78,  842,  844;  '77,  331. 

1874.  Examination  by  S.  T.  Abert,  U.  S.  C.  £.,  ftom  Lead  Mines  in  Wythe 
County  to  mouth  of  Wilson,  in  Grayson  County,  Virginia,  '75, 1,  95,  133.  In- 
strumental survey  recommended,  '75,  ii,  138.  Oiderod,  1878,  '78»  70 :  made, 
'79,  538. 


Maps. 

Of  river  at  Ingles  Falls,  ?  ,„a  ^oa 
Of  river  at  FaSs  Branch,  J  ^^  **'• 


[L.  Y.  ai 


NWW  ROCHEIil^E,  N.  T.^See  Echo  Habbob.) 


nrfilMT  T01¥M  CBEEK,  N.  T«— Examznahon  of. 

Comnierce. 

Justification  of  improvement,  '78^  427,  488. 

Chief  of  Enoinesrs. 

Reports,  '78,  58 ;  '79,  66. 
Engineer  in  charge. 
Lieut.  Col.  John  Newton.    Report^  '70^  487« 
EsUttiaCes*    (See  Plans.) 
Physical  Ctaaracteristies. 
Desoription,  '78,  427,  4>». 


BIVBB8  AND  HABBOBS. 
HEW  TOWlfl  CREEK,  K.  T.-CoiitiiiiLed. 


EBtimated  cost,  92,000. 
428,439. 

lcl7B.  Under  direction  of  Lientetumt-Colonel  Newton,  exBmiiiation  at  Junotioii  witli 

Eaat  River. 
19r9.  Under  direotion  of  Lieatenaat-ColoDel  NawtoD,  aorver  in  progreBa,  '79,  66. 


JebSEY  CITT,  TTtBiiTM  KlVEK.) 


NEW  ¥OBK  HARBOR,   Band/   Hook   EntraBCe*— Bbmotal  of 


It  Hook 


ABMoprlatloi 


.  1100,000,  '69,  56,  406. 
CvBtracts. 

186a  Neptmie  submarine  Co.    RemoTol  of  wreck,  163,000,  '69,  400; 
AtMtnct  of  bids,  '69,  407. 
Advertiaeioeiit  for  bide,  '69,  406. 


CHIKF  or   EtfOlNEKKS. 

Bepoits,  '69,  56  ;  '70,  74. 
Zbgimexs  in  Charge. 
Uent.  Col.  John  Newton.     Beport,  '69,  405,  407, 
PlwiMcUU  Statement. 

'69,406. 
O^mtloiis. 
1^68.  The  first  aection,  ooe-third  of  tbe  wreck  removed  soon  after  the  close  of  t&S' 
flscftl  jehi,  '69,  66,  406.     Worit  completed  Angnst  6,  1»70,  '70,  74. 
Prcject. 
For  removal  of  wreck  to  a  depth  of  33}  feet,  mean  low-water,  by  exploding  gam 
powder  oon&ned  in  strong  kegs,  '69,  406. 
SBirer. 
18S9.  Undet  direction  of  Lientenant-Colonel  Newton,  '69,  406. 


MIAOARA  FAXI<S,  N>  Tt— Sdrvkt  tor  canal  aboukd  Palia. 

Commerce. 

Importance  of  improTement  to  oonuuerce,  '68,  47,  272. 

FMilities  for  defending  Eighteen-Mile  Creek  ronte,  '66,  47.     Difficnlties  of  defaod- 
iog  proposed  eitenwon  ftom  Tonawanda  to  Buffalo,  '66,  47. 
Eaglaeen. 
Chief  op  Exoineerb. 

BeportB,  '67.  IS;  '68,  47. 
Ekgineer  in  Cbaror. 

LiEUt.  Col.  C.  E.  Blunt,  1667-^68,  '67,  18.     Beport,  '68,  271. 
Assist  AJJT8, 
J.  E.  Lawrence,  '68,  1:71. 
8.  F.  Gooding,  '68, 271. 
Etttmatea. 
By  Lient.  Col.  C.  E.  Blunt,  for  a  canal  around  Hiagara  Falls,  by  Lewntmt  Sne,. 
$12,095,438,  |1I,128,43S,  (11,031,916;  by  Four-Mile  Creek  line,  112,673,580;  I^ 
WilMtn  or  Twelve-Mile  Creek  line,  113,993,  638;  by  Olcott  or  Eighteen-Mile 
Creek,  $12,893,170;  from  Tonawanda  Creek  to  Bnfblo,  $23,693,170,  'SO.  373-387. 
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NIAGARA  FAL.L.S,  N.  T.— Continned 

Plans. 

By  Lieut.  Col.  C.  £.  Blnnt,  for  canal  aronnd  the  Falls  of  Niagara:  (1)  Lewiaton 
line ;  length,  7.05  miles,  21  lifl»;  estimated  cost,  112,095,438,  '68v  273.  (2)  Lew- 
iston  line ;  length,  9.39,  21  lifts ;  estimated  cost,  $11,128,448,  '68,  274.  (3)  Lew- 
iston  line:  7.8  miles,  21  lifts;  estimated  cost,  $11,031,916, '68v  275.  By  Four- 
Mile  Creek  line;  length,  14.43  miles.  21  lifts;  estimated  cost, $12,673,520. '68, 
275.  By  Wilson  or  Twelve-Mile  Creek ;  length,  18.35  miles,  21  lifts ;  estimated 
cost,  $13,993,638,  '68,  276.  By  Olcott  or  Eighteen-Mile  Creek;  length,  25.28 
miles,  21  lifts ;  estimated  cost,  $12,893,170,  '68,  277.  From  Tonawanda  to  Buf- 
falo Harbor ;  length,  15  miles ;  estimated  cost,  $23,893,170,  '68, 278.  No  par- 
ticular route  recommended,  '68,  271, 272. 
Surveys. 

By  Capt.  W.  G.  Williams,  1835,  '68,  47. 

18i57.  By  James  £.  Lawrence  and  Stephen  F.  Gooding,  C.  £•,  under  direction  of 
Lieut.  Col..C.  £.  Blunt,  '68,  271. 


NIANTIC  BIT£B,  CONN.— Survey  of. 

Commerce. 

Justification  of  proposed  improvement,  '73,  1046,  1049,  1050.    Bailroad  bridge  an 

obstruction  to  commerce,  '73,  1047, 1048. 
Statistics,  '73,  1047, 1049, 1050. 
En^neers. 
Chief  of  Enoineers. 

Reports, '72,  85;  '73,93. 
Engineer  in  Charge. 
Maj.  G.  K.  Warren,  1872.    Report,  '73,  1045. 

Aj9SI6TANT 

J.  P.  Cotton,  1872.    Report,  '73,  1047. 
estimates.    (See  Plans.) 
liCirislatloii. 

Conditions  (relating  to  bridges)  upon  which  the  New  Haven  and  New  London  Sail- 
road  was  chart-ered,  '73,  1048. 
Physical  Characteristics* 

Description  of  Bite,  '73,  1045.    Bars,  '73,1046.    Tides,  '73,  1048, 1050. 
Plans. 
By  J.  P.  Cotton,  for  dredging  to  give  a  channel  9  feet  in  depth  on  the  bar  outside  of 
the  drawbridge  and  8  feet  in  depth  in  the  river,  at  an  estimated  cost  of  |26,000, 
•73,  1046, 1049. 
Private  and  Corporate  Work* 
Rles  driven  and  dredging  done  in  1867  by  J.  Beattie,  at  an  expenditure  of  ^(X^ 
•73,  1047. 
Surveys. 
1872.  By  J.  P.  Cotton.    Report,  '73,  1047. 


IVOMIUri  CBEEK9  TA.— Improvement  or. 

Appropriations. 

1873 $10, 000, '73,  75,78;  '74,  i,  85. 

1874 6, 000, '74,  i,85. 

1875 5,000, '75,  i,93,ii,124. 

1879 2, 500, '79,  84,607. 

Total  to  1879 $23, 500. 

Summary  of  appropriations,  '76,  i,  349 ;  '79,  607. 
Commerce. 
Requiremento  discussed, '78,  511;  '79,  606,607. 
Statistics,  '73,  823, 824, 828. 
Contracts. 
1H73.  G.  H.  Ferris,  dredging, '73,  774  ;  '74,  i,85,ii,  38.— 1874.  E.  M.  Payne,  dredg- 
ing, at  26^  cents  per  cubic  yard,  '75,  ii,  123. — 1875.  J.  H.  Teemeyer,  dredgingi  ftt 
30  cents  per  cubic  yard,  '76,  i,  349, 
Abstracts  of  bids,  '73,  774 ;  '75,  ii,  123;  '76^  i,  349. 
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Chbbf  of  ENonnoBRS. 
Reports,  '72,  74;  '73,  ^75,  78;  '74,  i,  85;  '75,  i,  92;  '76,  i,  €7;  '77,  64;  '78,  71; 
•79,  84. 
Engineebs  IK  Charge. 
Mai.  W.  P.  Craighill,  1873.    Reports,  '73,  774, 822, 825. 

8.  T.  Abert,  U.  B.  C.  E.,  1874-^—,  '75,  U,  110.    Reports,  '75,  ii,  122 ;  '76,  i,  349 ;  '77, 
359 ;  '79,  605. 

ASSISTAIVT' 

William  Popp.    Reports,  '73»  822, 828. 


By  William  Popp,  for  dredging  channel  100  feet  by  9  feet,  $20,000,  '73,  822, 823. 
By  Major  Craigmll,  for  dredging  channel  through  at  the  month  of  creek  8  feet  deep, 
liaOOO ;  7  feet  deep,  $13,000 ;  6  feet  deep,  $8,000,  '73,  822.   Increased  to  $22,000, 
'74,  ii.  38. 
Fimuieial  Statements* 

'73,  75,774;  '74,  i,85,ii,38;  '75,  i,  93,  ii,  124;  '76,  i,  67,  .349;  '77,  64,360;  '78,  71, 
511:  '79,84,607. 

Oj^raaons. 

1872-73.  Dredging  by  contract,  '75,  774. 

1873-74.  Results  of  dredging  a  channel  50  feet  by  7  feet,  '74, 1, 85,  ii,  38. 

1874-75.  Removal  of  20,759  cubic  yards,  '75,  i,  92,  ii,  123. 

1875-76.  Removal  of  6,016  cubic  yards ;  piles  driven  to  mark  the  channel,  '76,  i,  349. 

1876-77.  Removal  of  5,003  cubic  yards,  '77,  64, 359. 

1877-78-79.  Operations  suspended,  '78,  71, 510 ;  '79,  84, 607. 
Physical  Cbaracteristies. 

Deecnbed,  '73,  822,823,828;  '74,  i,85;  '77,  359,360;  '79,  606. 
Projects. 

By  Major  Craiehill,  1872,  for  dredging  channel  through  bar  at  mouth  of  creek  50  feet 
wide  by  8  feet  to  9  feet  deep,^73,  75, 774. 

By  8.  T.  Abert,  1879,  modified  to  channel  150  feet  by  9  feet,  '79,  606. 
tarveys. 

1872.  Under  direction  of  M^jor  Craighill,  '72,  74,  by  William  Popp.    Reports,  '73, 

QOQ    QOe    OOR 

1876.  Under  direction  of  8.  T.  Abert,  U.  8.  C.  E.,  '77,  359. 


NOON ]>AT  ROCK  (San  Francisco  Harbor).-~REMOVAL  of. 

(See  also  Patrician,  wreck  of  thb.) 

Ai^propriations. 

1874.  For  removal  of  wrecks  and  rocke  in  San  Francisco  Harbor,  |25,000,  '75,  i,  123w 
ii,  716. 
Gommerce. 

Noonday  Rock  dangerous  to  navigation,  '75,  ii,  716. 
Contracts. 
With  Edward  Moore,  to  remove  the  rock  to  a  depth  of  47  feet  for  ^20,000,  '75,  ii, 

711,  718. 
Abstracts  of  bids,  '75,  ii,  712. 
Abstracts  of  contracts,  '75,  ii,712. 


Chief  of  Enqinesrs. 

Report,  '75,  i,  123.  • 

Engineers  in  Charge. 

Lieut.  Col.  B.  S.  Alexander,  1874, '75,  ii,716. 

Lieat.  Col.  C.  S.  Stewart,  1874.    Reports,  '75,  ii,  711, 715, 720, 722. 

ASfll  AT  A  lifT 

Lieut.  J.  H.  Weeden.    Reports,  '75,  ii,  715, 721. 
Esttmates. 
By  Lieot.  Col.  C.  S.  Stewart,  for  the  removal  of  Noonday  Rock,  $20,000,  '75,  ii,  716. 

For  survey  of  rocks  in  vicinity  of  Noonday  Rock,  $1,500,  '75,  ii,  722. 
By  Lieut.  J.  H.  Weeden,  for  survey  of  rocks  near  Noonday  Rock,  $10,000,  '75,  ii,  723. 
Financial  Statements. 
•75,i,123,ii,712. 


872  Dfn>EX  OF 

NOONDAT  ROCK  (San  Wrameinmo  HaAor)— ContiniMd. 

Operations. 

1875-76.  Noonday  Rock  removed  to  the  leqnired  depth  of  47  feet  by  contract,  'tS, 
ii,720. 
Physical  Characteristics. 

Noonday  Rock  a  submerged  peak,  *75,  ii,  716, 717. 
Projects. 
By  £d ward  Moore,  for  the  removal  of  Noonday  Rook  by  plaoin^c  a  chain  aroond  the 
rock  at  the  required  depth,  and  to  suspend  therefrom  explosivee  (nltro  glyce- 
rine) and  to  explode  simultaneously  by  electricity,  '75,  11,719,720. 
Surveys. 
1863.  Included  in  the  Coast  Survey,  '75,  ii,716. 
1874.  By  Lieut.  J.  H.  Weeden.    Report, '75,  ii,  715, 781. 


BTOBFOIiK.  TA.,  AND  IffiUSE  BIT£B,  If.  €.,  TO  CAPE  FJBAB 

BITER9  si.  €. — SUBVEY    FOR  WaTER   COMMUNICATION  FROM  NORFOLK,  Yl., 

TO  THE  Atlantic  Ocean  South  of  Hattbras. 

Appropriations. 

iboS.  toO,000  appn^riated  for  reopening  Old  Roanoke  Inlet,  '76,  i,  387. 
Commerce. 

Improvement  of  Core  Sound  justifiable  as  early  as  1838,  '76,  i,  416.  Improvement 
of  Currituck  Sound  justifiable,  '76^  i,  377.  Commeroial  importance  and  advan- 
tages of  a  line  of  continuous  navigation  between  Florida  and  the  Northen 
Lakes,  '76,  i.  377,410,  412,  414. 

Statistics,  '76,  1,  417,  418,  424,  etteq. 
Defense. 

Proposed  improvement  of  Core  Sound,  oonneoted  with  a  seneral  i^ystem  for  the  pro- 
tection of  the  coasting  trade  of  the  United  States,  '7^  i,  419. 

Chief  of  Engineers. 

Reporte,  '76,  i,  69;  '78,  76;  '79,  94.    Chief  of  Topographioal  Enghieen,  in  1838, 
submitted  a  report  on  Core  Sound,  by  Lieutenant^olonel  Kearney,  '76^  i,  41& 
Engineers  in  Charge. 

Lieut.  Col.  J.  Kearney,  1837,  Reports.  '76,  i  411,  (extract),  '76,  i,  416. 

Colonel  TumbuU,  Lieutenants  Woodbury  and  Whiting,  1856-^50,  in  chaige  of 
reopening  Old  Roanoke  Inlet,  '76,  i,  387. 

S.  T.  Abort,  U.  S.  C.  E..  1875.    Report,  '76,  i,  ?7(i 

Capt.  C.  B.  Phillips,  1878.    Report,  '79,  714. 
Aaairtawta 

A.  K.  Michler,  1875.     Reports  (extracts),  '76,  i,  398,  4A3. 
J.  H.  Harrison  and  T.  S.  Flood,  1875,  '76,  i,  397. 
J.  B.  Shinn,  P,  W.  Frost,  and  W.  G.  Williamson,  1878,  '79,  716. 
Estimates.    (See  Plans. ) 
Operations. 
Under  the  appropriation  of  1852  an  attempt  to  reopen  Old  Soanoake  Inlet  was 
made ;,  subsequent  failure,  '76,  i,  387. 
Physical  Cliaracteristics. 
General  character  of  sea-coast,  '76,  i,  378.    Qeneral  description  of  Sounds,  '7€^  i, 
385-389,  398-400.    Of  rivers,  peat-boffs,  swamps,  and  soil,  '76,  i,  390-397.    Of 
route  of  Kearney  survev,  '76,  i,  404,  405.    Contour  of  the  coast  of  the  Corolinas, 
'76,  i,  379.    To  wbat  due,  '76,  i,  379.    Forces  modifying  contour,  '76^  i,  379, 
380.    Movements  of  sand,  '76,  i,  380-382.    History  of  changes  in  inlets,  '7€^  i, 
38^3i4.  419.    Geological  description  of  sea-coast,  '76,  i,  3^,  392.    Tide^  near 
large  inlets,  '76,  i,  388  ;  along  Kearney  route,  '76,  i,  404, 405.    Absence  o£  tides 
in  Core  Sound,  '76, 1,  39a    Bars  in  Core  Sound,  '76  i,  388,  308,  416.    Peculiar 
character  of  banks  of  the  Alligator  River,  '76,  i,  395.    Sboals  and  marshes  in 
Bogue  Sound,  '79,  i,  399.    Gradual  closing  of  inlets,  '76^  i,  416.    Character  of 
sounds  west  of  Beaufort,  '76,  i,  418.    Table  of  distances  and  draughts  from  Nor- 
folk, Va.,  to  Harbor  Island,  '76.  i,  398.    From  Norfolk,  Va.,  to  Wilmington,  N. 
C,  '76,  i,  401.    Memorandum  of  distances,  '76,  i,  418. 

Plans. 

By  Lieut.  Col.  J.  Kearney,  1838,  for  a  channel  through  Core  Sound,  7  Hoet  deep  and 
80  yards  wide,  at  an  estimated  cost  of  ^,000 ;  m>  yords  wide  at  an  estimated 
cost  of  $300,000,  '76,  i,  416,  417. 
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MOBFOIiK,  TAm  AUnD  NSirSE  BITCR,  BT.  €.— Contdnaed. 

PUUM — Continued. 
By  S.  T.  Ebert,  for  a  canal  from  Clubfoot  Creek  to  Harlow  Creek,  40  feet  in  width, 
as  a  substitute  for  the  Improvement  cf  Core  Sound,  at  an  estimated  cost  of 
$411,000.  '76,  i,  397.  For  a  channel  40  feet  in  width  and  8  feet  deep  through 
Core  and  Bo^ue  Sounds,  and  a  canal  from  Hewlet's  Creek  to  Cape  Fear  River, 
at  a  total  estimated  cost  of  $3,665,517.82,  '76,  i,  402.  For  a  through-cut  canal 
at  tide  level,  40  feet  wide  at  tne  bottom  and  8  feet  deep,  from  the  Neuse  to  Cape 
Fear  Rivers,  at  an  estimated  cost  of  (7,642  204.79,  '76,  i,  405,  406.  For  a  canal, 
with  summit  level,  fed  by  steam-pumps,  and  with  6  locks,  from  the  Neuse  to 
the  Cape  Fear  Rivers,  at  an  estimated  cost  of  $3,909,455,  '76^  i,  406,  407,  406. 

PriTate,  State,  and  Corporate  HFork. 

1770.  Compaihv  formed  by  Josiah  Collins,  for  the  purpose  of  draining  Scuppernong 
Lake ;  (30,000  expended  in  making  a  cut  to  Scuppernong  River,  '76,  i,  395. 

1820.  Flan  proposed  bv  Hamilton  Fulton,  for  the  construction  of  a  canal  between 
Clubfoot  and  Harlow  Creeks,  with  a  width  on  the  bottom  of  14  feet,  and  depth 
of  4  feet ;  subsequently  constructed  by  the  Stato,  '76, 1,  397. 

1838.  State  of  North  Carolina  made  appropriations  for  the  drainage  of  Mattamus- 
keet  Lake,  by  cutting  a  canal  from  it  to  Wysocking  Bay,  '76,  i,  394. 

1840.  An  examination  by  Walter  Gwynn  and  C.  B.  Shaw  (as  ordered  by  the  Stato), 
who  devised  a  systom  of  canals  and  ditches  leading  south  into  Pungo  River ; 
1200,000  expended  by  the  Stato  in  these  operations,  '76^  i,  395.  Correspondence 
relating  to  the  Chesapeake  and  Albemarle  Canal,  '76,  i,  423, 424. 

Projects. 

By  Lieutenant  Woodbury,  1852,  for  reopening  Old  Roanoke  Inlet,  and  for  which 
Congress  made  an  appropriation,  '76,  i,  3^. 

Secretary  of  UFar. 

1838.  Letter  to  the  Hon.  C.  Shepard,  transmitting  a  report  from  the  Chief  of  Topo- 
graphical Engineers,  '76,  i,  416. 

Swrreirs. 

1837.  By  Lieutonant-Colonel  J.  Kearney,  from  the  southern  debouch^  of  the  Dis- 
mal Swamp  CanaL  down  the  Pasquotank  River,  through  Croatan,  Pamlico,  and 
other  sounds,  to  Winyaw  Bay,  S.  C,  '76,  i,  398.    Report,  '76,  i,  411. 

1666.  Survey  of  Core  Sound  included  in  Coast  Survey,  '76,  i,  398. 

1875.  By  A.  K.  Michler,  reports :  on  ^'  Survey  of  coast  line  from  the  head  of  Core 
Sound  to  Wilmington,  N.  C,"  '76,  i,  398.  On  "Survey  of  'The  Kearney 
Route^'" '76^1,403. 

1878-'9.  Under  the  direction  of  Capt.  C.  B.  Phillips,  a  survey  for  an  interior  water 
communication  between  Norfolk,  Va.,  and  tne  Atlantic  Oceaui  south  of  Hat- 
teras.    Report  of  progress,  '79,  714. 

Maps. 
Of  proposed  canal  routes,  '76,  i,  410. 


NOBFOIiK  HARBOR,  TA.— Improvembnt  of. 

^Wi^priations. 

1876 $35,000,  '77,65,363. 

1878 50,000,  '78,73,517. 

1«79 75, 000, '79,  89,  675. 

Total  to  1879 |1«0, 000,  '79, 675.  4 

Coaunerce. 

SiATwncs,  '79,  721 ;  '75,  ii,  150;  '77,  364 ;  '78,  516  j  '79,  678. 
Contraets. 

1876-77.  Sidney  F.  Shelboume,  dredging,  at  9^  cento  per  cubic  yard,  '77,  363. 
1878.  F.  B.  Colton,  dredging,  at  7.7  cents  per  cubic  yard,  *79,  676. 
Abstracte  of  bids,  '77,  363 ;  '79,  676. 
Enffineers. 
Chief  of  Engineers. 

Reporte,  '71,  76 ;  '72,  71 ;  '75,  i,  95 ;  '77,  65 ;  '78,  73 ;  '79,  88. 
Board  of  Engineers. 
United  States  Advisory  Board  to  the  Harbor  Commissioners  of  Norfolk  and  Ports- 
mouth, recommended  dredging  the  outor  bar  and  the  bar  opposito  the  mouth 
of  Western  Branch,  to  depth  of  25  feet,  and  width  of  500  feet,  '78,  517-519. 
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NOBFOIiK  HARBOR,  TA.— Contimied. 

En^neers—CoDtinned. 
Engineers  in  Charge. 
Maj.  William  P.  Craighill,  1871.    Report,  '72,  715,  717. 
S.  T.  Abert,  1874-78.    Reports,  '75.  ii,  146 ;  '77,  363;  '78^  515. 
Capt.  Charles  B.  Phillips,  1878-'—.    Report,  '79,  673. 
Assistants. 
Capt.  Charles  B.  Phillips.    Report,  '72, 720. 
J.  E.  We.V88,  '72.  716,  720. 
GUbert  Thompson,  '72,  716,  720. 
Mr.  Elliott,  '75,  ii.  146. 
Mr.  Michler,  '75,  li,  146. 
George  U.  Elliott.    Report,  '79,  677. 
Efitiiliates.    (See  Plans.) 
By  Capt.  Charles  B.  PhiUips,  in  1679,  for  completion  of  existing  projeot.  f216,O0O, 
'79,  675. 
Financial  Statements. 

•77,  65,  364  ;  '78,  73,  517  ;  '79,  89,  675. 
Operations. 
History  of,  79,  673. 

1877.  284,898  cabic  yards  dredged  by  contract,  '78,  515. 
1878-79.  302,490  cable  yards  dredged  by  contract,  '79,  88,  674,  677. 
Physical  Characteristics. 

Described,  '72,  717,  722;  '75,  ii,  146-149;  '78,  517. 
Plans. 
By  Major  Craighill,  1872,  for  improving  approaches  from  the  sea  $30,000,  '72,  78, 

717,  718. 
By  S.  T.  Abert,  1875y»3  plans  for  dredging  main  channel  and  between  the  channel 
and  the  wharves;  estimated  cost  lor  1st,  $95,095;  2d,  $86,790;  3d,  $39,600;  '75, 
ii,  148. 
By  United  States  advisory  board,  1878,  for  channel  500  feet  wide  by  25  feet  deep, 

700,000  cubic  yards,  '78,  518.  519. 
By  S.  T.  Abert,  1878,  for  channel  500  feet  wide,  25  feet  deep,  $317,955,  '78,  73,  516. 
P  rejects.    ( See  also  Plans. ) 
By  United  States  advisory  board,  1878,  for  dredf[ing  channel  5^0  feet  by  25  feet 
through  outer  bar  opposite  and  above  Sewall's  Point,  and  opposite  the  mouth 
of  the  West  Branch,  '78,  73,  518;  '79,  673. 
Surveys. 
1871.  Under  direction  of  Major  Craighill,  by  Capt.  Charles  B.  Phillips,  J.  E.  Weyas, 

and  Gilbert  Thompson.    Report,  '72,  716,  717,  720. 
1874.  Under  direction  of  S.  T.  Abert,  by  Mr.  Elliott  and  Mr.  Michler.    Beport,  '75b 

u,  146. 
Map. 
Map  of  the  harbor,  '79,  674. 


NORTHEAST  RITEB,  HID.— iMPBOTEMEirr  or. 

Appropriations. 

1872.  $10,000,  '72,  67,  679. 

Commerce. 

Statistics,  '73,  759. 
Contracts. 

1872.  Moms  and  Cnmmings,  dredging,  '73,  71,  759. 

Abstract  of  bids,  '73,  759. 
Engineers. 

Chief  of  Enoinerrs. 
Reports,  '72,  ^,  71 ;  '73,  71 ;  '74,  i,  79;  '75,  i,  84;  '76^  i,  62;  'TS,  81. 

Mi);j.  William  P.  CraighiU,  1872-76.    Reports,  '72,  679,  700;  '73,  759:  '74^  ii,  14; 
'75,  ii,  61 ;  '76,  i,  281. 
Assistant. 
N.  H.  Hntton.    Report,  '72,  701. 
Estimates.    (See  Projects. ) 
Financiai  Statements. 
'72,  67,679;  '73,  71,759;  '74,  i,79,ii,15. 
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UrOBTHfiAST  BITER,  HID.— Continued. 

Operations. 

187^^-^73.  Dredginff  channel  under  contract  GO  feet  by  5  feet  ftom  the  5-foot  carve  in 
the  river  to  wnarf  at  Northeast,  and  a  basin  120  feet  by  120  feet  in  firont  of  the 
wharf;  also  a  channel  25  feet  by  3  feet  to  Alexander's  Mill,  '73,  71, 759. 

1873-'74-^5.  Operations  snspended,  '74,  i,  79,  ii,  15 ;  '75,  i,  84,  ii,  61. 
Physical  Cbaracterisucs. 

Described,  '72,  701  j  '74,  i,  79,  ii,  15. 
Projects. 

By  N.  H.  Hntton,  1872,  and  adopted  by  Miigor  Craighill,  for  dredging  channel  throiiffh 
shoal  below  the  village  of  Northeast ;  estimated  cost,  $10,000,  '72,  67, 679, 701 ; 
•74,  1,79. 
SnrFeirs. 

1872.  Under  direction  of  Major  Craighill:  examination  by  N.  H.  Hntton.  Reports, 
'72,  679  700  701. 

1879.  Under  directioii  of  M^jor  Craighill,  '79,  81. 


NORTH  FORK,  KT.— <See  Kentugkt  Rivxb.) 


MOBTH  ULIf  DINO  BITEB,  TA.— Imp&oyemekt  of. 

Appropriation. 

1879,  $25,000,  '79,  90. 

Coaiaierce. 

Importance  of  North  Landing  River,  '79, 686, 687, 692, 693. 
Statistics,  '79,  684, 685, 691, 692, 693. 
Eairiii^^rs. 
Chief  of  ENonnsERS. 

Reports,  '78, 76 ;  '79,  90, 95. 
Enqinebb  in  Charge. 

Capt.  C.  B.  PhilUps,  1878-^-.,  '78,  76.    Report,  '79,  683. 

J.  B.  Shinn,  1878-^9,  '79,  686.    Report,  '79.  687. 

F.  W.  Frost,  C.  P.  E.  Burgwyn,  and  R.  U.  Goode,  1878-79,  '79,  686. 
Estimates.    (See  Projects.) 
Financial  Statements. 

'79.  90, 684. 

Physical  Characteristics. 

General,  '79,  686, 689.    Obstmctions,  sand-bars,  abmpt  bends,  and  submerged  logs 
and  stamps,  '79,  687, 689.    Cnt-ofis,  '79,  690. 
Projects. 
By  Captain  Phillips,  for  removal  of  sunken  logs  and  stamps ;  for  dredging  channel 
to  a  width  of  80  feet  and  depth  of  9  feet  at  mean  low-water;  also  for  straight- 
ening the  channel,  at  a  total  estimated  cost  of  (115,061.76,  '79,  90, 687, 690, 091. 
Snrveys. 
1878-^9.  By  J.  B.  Shinn  and  F.  W.  Frost.    Report,  '79,  686. 


UrOBlTAIiK  BL4BBOB9  CONN.— iMPROVSMEirr  of. 

Appropriations. 

18«9(survey) $80.    ActofMarch3. 

1872 10, 000, '72,  84. 

1873 10,000,  '73,92. 

1874 10, 000, '74,  i,  103. 

1875 7, 000, '75,  i,  105. 

1878 6,000,  '78,  54. 

1879 10, 000, '79,  59. 

Total  to  1879 153,080. 

List  of  appropriations, '76^  i,231;  '77,  219;  '78^  409;  '79,  364. 
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IKDEX  OF 


If OBlTAIiK  HABBOB,  COlflir.-Coiitinaed. 

CoBtmerce. 

Commercial  adyantages  of  Norwalk,  '72,  902. 

Statistics, '72,  901,  et  seq.;  '73,  1026;  '74,  ii,  269;  '76»  i,231;  '77,  219;  '78,  409; 
•79,  364. 
Contracts. 


Year. 


1872 
1878 
1874 
1875 
1878 


Contract  with— 


G.  H.  Ferria , 

E.  K.  Seward 

E.  R.  Seward* , 

H.  N.  &  A.  J.  Baardaley. . 
J.  M.  Seward 


Tor— 


Dredging 

...do 

...do 

. . .do ...... 

...do , 


Work  done. 


35,175 
19.806 
88,715 
44,444 
26,080 


Price. 


OmUM. 

45 
23 


40  and 


?a 


Beferenoea. 


'72,001:  '73,1025. 
'73,1026;  '74,  ii,  SOBl 
'75,11,202;  '75,  i,  2IL 
'75,11,283;  '76,1,  SSL 
'79,308. 


*  Contract  extended,  '76, 1,  231. 
Abstracts  of  bids,  '72,  901 ;  '73,  1026 ;  '75,  ii,26;  '79,  363. 

Chief  of  Engineers. 
Reports, '71,  87;  '72,  84;  '73.  92;  '74, 1,102;  '75. 1,105;  '76, 1,53;  '77,  48;  '^ 
54;  '79,59. 
Enqinbers  in  Charge. 
Maj.  G.  K.  Warren,  1871-75.    Reports, '72,  900;  '73,  1025;  '74,  li,268. 
Maj.  J.  W.  Barlow,  1875-'—.    Reports.  '75.  ii,  262 :  '76^  i,  231 ;  '77,  219 ;  '78^  406 ; 
•79,  363, 

J.  H.  Dager,  1871,  '72,  901.    Report,  '72,  902. 
L.  S.  Cbase  1871  '72  903 

W.  W.  Starr, ir.,  1872^5.*  Reports, '73. 1026;  '74, 11,269;  '75, 11,264. 
Kstimaies.    (See  Projects.) 
Financial  Statements. 
•72,  84;  '73,  92,1026;  '74.  i,103,ij.269;  '75, 1,  105, 11,  264;  '76^  i,  53,  232;  '77.  48, 
219;  '78,  54,409;  '79,  60,366. 

lie^slation. 

Incorporation  of  the  Norwalk  Harbor  ImproYement  Company  by  the  general  aaaem- 
bly  of  the  State  of  Connecticut,  ^72,  904. 
Operations. 


Year. 


l872-'73 
l878-'74 
1874-' 75 
1875-'70 
1870-' 77 
1877-' 78 
1878-'78 


Dredging. 


CMb.yd$. 
85,175 
10,886 
20,730 
60,428 


26,080 


Romarka. 


Ko  operatlona 
No  operatlona 


'73, 

1025. 

'74 

11,200. 

'76, 

11,264. 

'76, 

1,231. 

'77, 

210. 

'78 

408. 

'79; 

864. 

History  of  operations,  '79,  364. 
Plijsical  Cliaracteristics. 

Character  of  river  bed,  '72,  901, 902.    Tides,  '72,  902. 
Projects. 
By  Mf^.  G.  K.  Warren,  for  dredging  and  the  removal  of  bowlders  to  give  a  channel 

100  feet  in  width  and  6  feet  in  depth,  at  an  estimated  cost  of  |35,000,  '72,  902. 
By  M^.  J.  W.  Barlow,  for  additional  dredging,  $30,000,  *76^  1,231. 
Surveys. 
1871.  By  J.  H.  Dager.    Report,  '72,  902. 
Maps. 
Map  of  the  harbor,  '79,  364. 


IfOTTOlTAT  BIT£B,  TA.— Survey  or. 

Commerce. 

Justification  of  proposed  improvement,  '79,  721.    Obstructions  at  the  mouth  of  tbo 

river  placed  there  by  the  Confederates,  '79.  720. 
Statistics,  '79,  722^  723. 
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If OTTOITAT  RITBR,  TA.-Coiitiimed. 

Chi£f  of  Ekginebbs. 

Eeporte,  '78,  76 ;  '79,  95. 
Enginber  IX  Charge. 

Capt.  C.  B.  PhiUips,  1878-'—,  '78,  76.    Report,  *79,  719. 

W.  G.  WiUiamflon,  1878-79,  '79.  719.    Report,  '79,  720. 

Messrs.  Moncure  and  Blow,  1878-'79,  '79,  719.- 
E«tiiiiate««    ( See  Plans. ) 
Plifsical  Characteristics. 

General.  '79,  719, 720, 721.    Products  of  the  country,  '79,  721. 
Plaos. 

By  W.  G.  Williamson,  for  the  removal  of  snags,  leaning  trees,  and  confederate  ob- 
structions ;  also  for  the  construction  of  low  brush  and  stake  dams  at  an  esti- 
mated cost  of,  originally,  |6,708,  subeequently'increased  to  (9,000,  '79, 720, 722. 

187S-79.  By  W.  G.  WUliamson.    Report,  '79,  720. 


IfOXUBfiE  BITER,  MISS.— Survey  ordered  by  act  of  March  3,  1879,  '79, 106. 


OAKLAND  HARBOR,  San  Francisco  Bay,  CAli.— Iuprovemknt  of. 

Araropriations. 

1874 tlOO,  000, '75, 1,  122. 

1875 100,000,  '75.  i,  122. 

1876 75,000,  '76,ii,615. 

1878 80,000,.'78,  135. 

1879 60,000,  '79,  178,  1744. 

Tot«l  to  1879 1415,000. 

Statement  of  appropriations,  '79, 1741. 
€oiBinerce. 

Benefits  of  the  improvement  to,  '74,  ii,  382.    Increase  of  commerce,  '76,  it,  612, 613 ; 

•77,  965;  '78*  134,  1284,  1285,  1288. 
Statistics,  '74,  ii,  384;  '75,  ii,  690;  '76,  ii,  615;  '77,  987,  988;  '78,  1289;  '79,  1743. 
Csntracts. 
1874.  Daniel  Sweeney,  stone,  98i  cents  per  ton.  '75,  ii,  689,  691.    Failed  to  fulfil 
contract,  '75,  ii,  689.— 1875.  Agreement  made  with  H.  F.  Williams  to  furnish 


Development  Company,  dredging,   at  35  cents  per  cubic  yard,  '77,  985,  986. 
Tilford  and  Terkelson,  stone,  at  $1.19  per  ton,  '77,  986. 

Abstracts  of  bids,  '75,  ii,  691 ;  '77,  988. 
engineers. 

Chief  of  Engineers. 
Reports,  '74,  i,  119 ;  '75,  i,  121 ;  '76,  i,  112;  '77,  119 ;  '78,  134  ;  '79,  177. 

Board  of  Engineers. 
Convened  at  San  Francisco  March  24,  1873,  for  the  purpose  of  making  an  exam- 
ination of  San  Antonio  Creek^  Cal.  (Oakland  Hlarbor),  recommend,  (I)  con- 
struction of  two  submerged  training  walls,  with  dredged  channel  between,  es- 
timated cost,  $479,094 ;  (2)  excavation  of  a  canal  between  San  Antonio  estu- 
ary and  San  Leandro  Bay ;  (3)  constniction  of  a  dam  at  the  mouth  of  San 
Leandro  Bay:  (4)  excavation  of  a  tidal  basin.  Report,  '74,  ii,  378.  Esti- 
mated cost  of  items  2,  3,  and  4,  $1,335,435.20,  '74,  ii,  383.  (Lieut.  Cols.  C.  S. 
Stewart  and  B.  S.  Alexander,  and  Mig.  G.  H.  Mendell.) 

Engineer  in  Charge 

M%j.  G.  H.  MendeU,'l875-'— .    Reports,  '75.  ii,  689;  '76,  U,  611;  '77,  985;  '78, 
1283;  '79.  1741. 

Assist  AWT 

L.  J.  Leconte,  '76»  ii,  614.  Reports,  '78,  1287  ;  '79,  1744. 


376 


INDSX  OF 


If OBWJJLK  HARBOR,  €01f If  < 


/' , 


,  CAJL* — Continued. 


Commerce. 

Commercial  advantages  of  Norwalk,  '72,  902. 
Statistics, '72,  901,  et  aeq.;  '73,  1026;  '74^  *' 
•79,  364. 
Contracts* 


r  ^M;  for  oanal,  dam,  and  tidil 
',  f8»  135,  1287 ;  '79,  178, 1744. 


Year. 


1872 
1878 
1874 
1875 
1878 


Contiact  with— 


I 


^ 


fitatiL 


X 


G.  H.  Ferris , 

B.  K.  Seward 

B.R.  Seward* 

J.  M.  Seward ^  ^^oearfeet. 

y-  ^ 


Abstracts  of  bid 
En^neers. 

Chief  of  E?' 
Reports,  '7 
54;  '7f     ^. 


4^ 

■""sA 


10,807 
400 
960 


Stone. 


Tona. 


94,496 

2,835 

25,102 


Dredging. 


Cabic  yards. 


Beferenoea. 


12,451 

196,466 

18,420 


>76,  i,  122,  ii,  Cil 

»77,9e6. 

'78,  184,  1285,1288. 

'79,  177,  1742. 


^'^ylfaDa  on  aoooimt  of  restriction  in  appropciationa. 


Enoinsbt 

%  /^^/Harbor,  '74,  ii,  380. 

A     ^         ^««i^/>^iSW™^«  Work. 

T  \S^^'S'*^^n^'    Sabseqnently  partially  removed  to 

EV  '^'^  ^^/in'nAArs.  for.  lat.  the  conatrnRtion  oftwntrfi 

Ff 


bondred  feet  long,  and 
make  place  for  Jettiea^ 


Ui'^^dro  Bay;    4tli,    tn 
J?,i^3<>'  '^*'  *i'  ^'  383. 


^ff^i&^ey  o^  entrance  to  San  Leandro  Bay,  and  a  line  for  a  tidal  canal,  '74, 
^    i'flf  AflsiBtant  L.  J.  Leoonte,  '78,  1287,  1288.  [E.  A.  C] 


OAK  ORCHARD  HARBOR,  If.  T.— Improysmbnt  of. 

A  Dpropriations. 

^ftSs..:. $5,000 

1837 5,000 

1838 5.000  >'66,iii„  30. 

1844 5,000 

1852 10,500 

1867 87, 000,  '67,  32. 

.  1870 8,000, '70,  52. 

1871 10,000,  '71,50. 

1872 2, 500,  '72,  46. 

1873 10,000,  '73,47. 

1874.: 10,000, '74.  i,  54. 

1875 10,000,  '75,  i,  58. 

1876 2,000,  '76,  i,  110. 

1878 2,000,  '78»  132. 

1879 1,000,  '79.  175. 

Total  to  1879 $173, 000. 

Commerce. 

Justification  of  improvement,  Ist,  as  a  harbor  of  reftige,  '66,  ill,  30,  It,  100 ;  *^ 

249;  2d,  as  a  commercial  point,  '67,  241. 
Statistics. 
'66,  iii,  30,  iv,  161 ;  '69,   180 ;  '70,  202 ;  '71,  225 ;  '72,  251 ;  '73,  358 :  '74,  i,  246:  *1S, 

i,  m ;  '76,  ii.  579 ;  '77,  978 ;  '78^  1273 ;  '79,  1727. 
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Contract  with— 

Contract  Ibr— 

Reference. 

^               'loorc. «-..-.. 

Matoxiala 

»67,  246. 

*i\               

Matf rials  and  labor 

*67,  240. 

^r                   

^ha  ........................ 

MatcriaU 

»67,  246. 

^ilun   ...   ...................... 

DredirinK.  at  29  oonta. 

'67,  256. 

K^aldwell  *.............. .......... 

Mftt4tri<i1#       r-             ,   ,. 

'69, 180. 

J  -  So^owrv . ........................... 

do 

'71,  225. 

> <■  H.  Frciicii  ■.••■..••..•.■...•..•.•T..T 

Dredging,  at  17}  cents 

'71,  225. 

.    £.  H.  French 

Dredeine.  at  75  cents 

•72,  252, 

1^4  1  0.  J.  Jfttmimwi  .....,..., ...r,..,...,Tw 

Kock  excavation 

'76, 1, 828. 

1875  1  Cauft  %t,  Jonnuiirtt  --TT.......r,....T...... 

Bock  ezcayation  and  dredirlnflr . ,  ^  r  r  x  r ,  - 

'76, 1,  329. 

*  Contracts  canceled,  '69, 179 ;  '70, 201. 

Abstract  of  bids,  *67,  247 ;  '71,  226,  227  (aU  rejected) ;  '72,  252 ;   '73,  358  (aU  re- 
jected) :  '75,  i.  330. 

Abstracts  of  contracts,  '67,  246 ;  '69,  180 ;  '71,  227 ;  '72,  252 ;  '73»  358 ;  '75,  i,  330. 
Docvmeilts  (not  pnblished  in  reports). 

8.  Doc.  16, 34tb  Cong.,  3d  Sees.    Beport  of  Lieutenant-Colonel  Graham,  1856.    8. 
Doc.  42,  35th  Cong.,  Ist  Sess.,  p.  136. 

Chief  of  Enginieers. 
Reports,  '66,  i,  7,  ii,  41,  iii,  16,  30;  '67,  32;  '68,  44;  69,  40;  '70,  52;  '71,  50; 

'72,  46;  '73,  47;  '74,  i,  53;  '75,  i,  58;  '76,  i,  110;  '77,  117;  •78»  132;  '79,  175. 
Board  of  Exoineers. 
lt)57.  Referred  to,  as  devising  plan  and  making  an  estimate  for  the  improvement 

of  the  harbor.    S.  Doc.  42,  35th  Cong.,  1st  Sees.,  p.  127. 
EKGdnEERs  IN  Charge. 
MiJ.  W.  Tnmbnll,  1653,  '74,  i,  243. 

Lieat.  Col.  J.  D.  Graham,  1856.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  p.  127. 
Capt.  J.  A.  Tardy,  1866-'67,  '66,  ii,  41.    Report,  '66.  iv,  159. 
Lieut.  Col.  C.  £.  Blunt,  1867-'69.    Reports,  '67,  241,  246,  247 ;  '68»  249. 
Hi^.  M.  D.  McAlester,  1869,  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Maj.  N.  Bowen,  1869-71,  '69,  170.    Reports,  '69,  179;  '70,  201. 
MiO-  Jolwi  M.  Wilson,  1871-75.    Reports,  '71,  2:i4;  72,  250;  '73,  358;  '74,  i,  243; 

'75.  i   328 
Msg.  WalterMcParland,  1875-'—.    Reports,  '76,  ii,  579; '77,  977;  '78,  1272;  '79. 

1727. 

ABSIflTAMTS. 

W.  S.  Malcolm,  captain  United  States  steam  dredge  on  Lake  Ontario,  1857.    S. 

Doc.  42,  35th  Cong.,  1st  Sess.,  p.  128,  &Ai. 
W.  P.  Judson,  1870,  '69,  213. 
James  S.  Lawrence,  1873-74,  '74,  i,  245. 
Esdmates*    (See  also  Projects.) 

By  Mig.  Walter  McFarland,  for  occasional  dredging  and  repairs,  $1,000,  '79, 1727. 
Financial  Statements. 
'68,  45,  249;  '69,  40,  1*^;  '70,  52,  202;  '71,  50,  225;  '72,  46,  250;  '73,  47,  358;  '74, 
i,  53,  246;  '75,  i,  58,  329;  '76,  i,  110,  ii,  579;  '77,  117,  978;  '78,  132,  1273;  '79. 
176,  1727. 
Operations. 


1 
Tew. 

Channel  pien. 

Exoftvation. 

Remarks. 

References. 

Biwt 

Weet 

Rock. 

Dredging. 

1896 

i.A 

i.A 

Ott5.yd«. 

0\ai.yd^, 

650  feet  west  breakwater  bnQt. . . 
100  feet  east  breakwater  bailt 

'74,  i,  248. 

1838 

800 
425 

300 
210 
290 

'74,  i,  243;  "76,11,580. 
'74,  i,  243. 

1M4 

1881    ... 

Sepairs  to  west  pier 

'74,  i,  243. 

S.D'c.  42, 35th  Cong., 

iBt  Seas.,  pages  127 

120. 
'66.  iii  16,  iT  150. 

M^ 

11,116 

Condition  of  olen 

]868 

Condition  of  nieTB 

]868-*0O. 

800 

Channel  dredged;  repairs 

'69,  40,  179. 

OAM  ORCHARD  HARBOR,  ] 

OperaUon«— Continued . 


.  ¥•— Continned. 


Tor. 

Cbannelplen. 

"-"•- 

B«mKk(. 

But. 

■w«t 

Boot 

DredBtag. 

IMB-TC. 

L.fL 
SIB 

UO 

150 

L.fl. 
lU 

180 

aa.vdt. 

72. «» 

onoutpler,                             i 

^SSfewi^i::;;-;:;:: 

'TO.BS.aOl. 

8,0111 

1,BM 

loiou 

'       «i  "- 

» 

SepalntoTMtpior 

B«P«i"  

Amooiit  of  work  done  from  IttK,  '76,  ii,  5«1,  E 
Abetracts of  materiala,  '75,  i,  3S8;  '78,  L273;  '79, 1737. 
History  of  operatione,  '74,  i,  243;  '76,  ii,  579. 
Ptayslcal  CharaciertsUcs. 

Character  of  bottom  of  harbor,  '72,  :250,  251.    General  deaoription  of  Oak  Orchard 
Creek,  '74,  i,  243. 
PlaDS. 

Bj  Msjoi  McFailand,  for  occaalonal  dredging  and  repsin,  '79,  1727. 
PrlTHte  and  Corporate  W^ork. 
f  1,OUO  rained  and  expended  by  the  citizens  of  Oak  Orohard,  for  dredging  tb»  iai- 
bor,  under  the  direction  of  government  officials,  S.  Doc  42,  35U)  Cong.,  1st 
8eBB.,  pp.  137,  131 ;  '74,  i,  SU. 
Projects. 
To  contract  the  entrance  of  the  harbor,  1H38,  by  the  constmctlon  of  bieakwatus, 
sppioaebing  each  other,  leaving  an  opening  of  300  feet ;  and  then  to  defloe  tbs 
channel  by  parallel  piers  extending  from  the  ontex  ends  of  the  breakwaten 
into  the  lake,  '74,  i,  24:1. 
By  Board  of  Engineers,  1857,  for  diedelDg  the  channel  to  a  depth  of  IS  fbet,  end 
for  the  extension  of  the  pleis  to  15-foot  curve,  at  an  estimated  cost  of  (51,761.90. 
By  Lientenaut-Colonel  Graham,  for  repalis,  to  cost  99,730.65,  8.  Don.  42,  35th  Cong., 

Ist  Sess.,  pp.  137,  136,  137. 
By  Miyor  Wilson,  for  dredging  channel  and  for  repoiilng  piers,  at  an  estimated  coat 
of  $30,000,  '72,  251. 
f  Captain  Tardy,  for  j ' 

of  $86,587.66, '66,  f 

InoTeaeed  $50,000  by  Miyor  Bowen,  for  completion,  '69,  40.     ConeapondeiDoe  rela- 
tive t«  the  impTovementA,  3.  Doo.  4S,  35th  Cong.,  1st  Sesa.,  pp.  138,  el  ttq. 
Snrveya. 
1836.  HeDtioned,  '74, 1,  243. 

1866.  Under  the  diroctjoa  of  Capt.  J.  A.  Tardy,  '66,  iv,  159. 
I870-'72.  By  W.  A,  Judson,  '70,  213.    Report,  ■72.  251. 
Maps. 
Of  Oak  Orchard  Creek,  '76,  ii,  679. 
Of  the  harbor,  Jnne  30,  1B79,  '79, 1727. 


OBE'r*§   RITEB,  TEmV.— (See  Camet'b  Fork  and  Obbt'b  Bivki-) 


OGCOt^lIAN  BITER,  T A. -Improvxhent  or. 
Appro  piiatlons. 

IWS $5,000,  '73,74,78,768. 

1874 5,000,  '74,  i,  »4,ii,  29. 

1875 5,000,  '75.1,  92,  ii,  121;  '76,1,347. 

1878 10,000,  '78,71,509. 

Snmmary  of  approprlatiouB,  '79,  603. 
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OeCO^UAN  BITCB,  TA.— ContiiiQecl. 

Statibtics,  '73,  769,  821,  824;  '77,  358;  '78,  509;  '79,  603. 
Contracts. 
1873.  A-  A.  Dodge,  dredging,  •73»  768 ;  '74,  u,  29.— 1874.  A.  A.  Dodge,  dredging, 

'75,  ii,  120.— 1876.  Thomas  P.  Morgan,  dredging,  '76^1,347.-1878.  C.D.Spids,* 

dredging,  at  11  cents  per  cnbic  yard,  '79,  602. 
Alwtracts  of  bids,  '73,  768;  '75,  ii,  120;  '76,  i,  347 ;  '79.  602, 

.    CmSF  OF  ENGINBIEltS. 

Reports,  '72,  74,  '73,  74,  77;  '74,  i,  83;  '75,  i,  92;  '76,  i,  66;  '77,  64;  '78,  71; 
'79,  83. 
Enoinsers  IK  Chabge. 
Mai.  William  P.  Craigbill,  1872-74,  '72,  74.    Reports,  '73, 768, 819, 825;  '74,  u,  29. 
8.  T.  Abert,  U.  8.  C.  E.,  1874-'—,  '75,  ii,  110.    Reports,  '75,  U,  120;  '76,  i,  :J47; 
'77,  3r>8;  '78,  509;  '79,  601. 
AfisisTAJin* 
William  Popp.    Reports, '73,  820,  825. 

Estimates. 

By  William  Popp,  1872,  for  dredging  channel  through  the  flats  called  <'  Upper  Mnd," 
"  Lower  Mud,"  and  **  Sand  Bar,"100  feet  by  5  feet,  $18,000 ;  for  channel  100  feet 
by  4  feet,  |10,000,  '73,  820.  821 ;  revised,  after  final  survey,  to  channel  100  feet 
by  5  feet,  |15,000;  channel  75  feet  by  5  feet,  |13j000,  '73,  825,  826. 

By  Mr.  Abert,  1875,  additional  for  construction  of  dike  midway  between  the  bridge 
and  Occoquan,  $5,000,  '76,  i,  67,  347 ;  in  1877,  to  complete  existing  project, 
$10,000,  '77,  359.  V 

Fteancial  Statements. 

'73,  74,  768 ;  '74,  i,  84,  ii,  29 ;  '75,  i,  92,  ii,  121 ;  '76,  i,  67,  348 ;  '77,  64,  359 ;  '78, 
71,  510;  '79,  84,  603. 

Operations. 

History  of  operations,  '79,  602. 

1872-73.  Dredging  by  contract,  '73,  74,  768. 

1873-74.  Dredging  channel,  50  feet  by  5  feet,  '74,  i,  84.  ii,  29. 

1874-75.  Dredging  by  contract  through  the  "  Upper  Mud,''  making  channel  60  feet 

by  5  feet,  '75,  i,  te,  ii,  120. 
1875-76.  Channel  excavated  through  bar  between  railroad  bridge  and  Occoquan,  80 

feet  by  5  feet,  and  channel  at  mouth  of  river  partially  redredged,  '76,  i,  66,  347. 
187&-77-78.  Operations  suspended,  '77,  64,  358;  '78,  71. 
1878-79.  Channel  5  feet  to  6  feet  in  depth  redredged  through  bar  at  mouth  of  river 

between  Taylor's  Point  and  Sand  Point,  and  widened  to  100  feet.    Removal  of 

bar  near  Occoquan,  by  dredging,  '79,  83,602,603. 
Physical  Characteristics. 

Described,  '73,  820,  826 ;  '74,  ii,  29 ;  '76^  i,  347. 
Flaws.    ( See  Estimates. ) 
Private  and  Corporate  WorhL. 
A  cut  dredged,  1871,  by  the  citizens,  costing  about  |600,  '73,  820,  825,  826;  '75,  ii, 

120. 

Projects. 

By  Major  Craighill,  1873,  for  dredging  channel  100  feet  by  5  feet,  through  the  flats 
called  '•  Lower  Mud,**  "Upper  Mud,"  and  "Sand  Bar,"  '73,  820,  825 ;  for  dredg- 
ing a  channel  through  the  ^*  Lower  Mud,"  50  feet  by  5  feet,  '73,  768. 

By  Mr.  Abert,  1875,  for  a  dike  at  the  bar  below  Occoquan,  '73,  347. 

1872.  Under  direction  of  M^jor  Craighill,  by  William  Popp.  Reports,  '73,  819, 820, 
825. 


OCKLOCKOIVfiE  BITER*  FI^A.—Examination  of. 

A^l^ropriations. 

ItfiSS.  $5,000  for  improvement.    Act  of  March  2d. 
Csaimerce. 

Improvement  not  Justifiable,  '75,  ii,  48. 

*  Contract  aniralled  for  transferring  contract,  and  the  bondamen  directed  to  complete  the  same,  '70, 
83.8i603. 


882  INDEX   OF 

OCSULO€KOIfE£  BITKR,  FIiA.--0>ntiiiaed. 

Chief  of  Engineers. 
Report,  '75,  i,  H4. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore,  1875.    Report,  '75,  ii,  46. 
Absistant. 
E.  Sherman  Gould,  1875.    Report,  '75,  ii,  47. 
Pbjsical  Characteristics. 
General,  '75,  li,  47.    Obstructions:  rocks  and  snags,  '75,  ii,  48.    Timber  prodne- 
tions  of  adjacent  country,  '75,  ii,  4':^. 

Survey* 

1875.  By  E.  Sherman  Gould,  an  examination.    Report,  '75,  ii,  47. 


OCKMlTIiOEE  BITERy  OA.—Improvxmsnt  of. 
(See  also  Mississippi  Rtvxr  to  the  Atlantic,  watbr-cohmunigation.) 
Appropriations. 

1876 $15, 000, '77,  91. 

1878 15.000,  '78,  105. 

1879 7,000,  '79,  142. 

Commerce. 

Justification  of  improvement,  '76,  i,  725.    Obstruction  to  navigation  by  bridge^ 

'77,  600. 
Statistics,  '78,  767. 

fingrineers. 

Chief  of  Engineers. 

Reports,  '76,  i,  87;  '77,  91;  '78,  105;  '79,  141. 
Engineers  in  Charge. 
Mai.  W.  McFarland,  1876-77.    Report,  '76,  i,  725. 
Capt.  W.  R.  King,  1877-'—.    Reporte,  '77,  600 ;  '78,  707 ;  '79,  1272. 
Assistants. 
B.  W.  Frobel, '77,  600;  '78,  767;  '79,  1273. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'77,91;  '78,  105;  '79,  142. 
Operations. 

1877-'78.  Removal  of  420  snags  and  360  trees;  channel  of  7  feet  to  8  feet  mt  low 
water,  '78,  105,  767. 

1878-79.  Removal  of  1,370  snags  and  44  trees,  '79,  142,  1273. 
Plirsical  Cliaracteristics. 

Description,  '72,  531;  '76,  i,  725, 735.    List  of  obstructions,  '76,  i,  725-727,  72d>734; 
'79, 1273. 
Plans. 

By  B.  W.  Frobel,  1876,  for  slackwater  navigation  by  means  of  locks  and  dams; 
channel-way  80  feet  by  4  feet  at  low-water,  and  locks  200  feet  by  30  feet ;  esti- 
mated cost,  11,000,000,  '76.  i,  735. 

By  Maior  McFarland,  about  (2,000,000.  Cost  should  be  determined  by  a  survey, 
'7iS,  i,  736. 

Project. 

By  Capt.  W.  R.  King,  1877,  for  improvement  by  removal  of  obstructions,  from  Ma- 
con to  mouth,  for  channel  80  feet  by  4  feet;  estimated  cost  $56,240,  '77,  91,  600. 

Surveys. 

1871.  Survey  by  B.  W.  Frobel,  '72,  509,  530;  '76,  i,  725. 

1876.  Under  direction  of  M^jor  McFarland,  examination  from  Maoou  to  Covingt4Mi, 
'76,  i,  87,  725. 


OCON£E  RITfiR,  OA.— iBiPROVEMBNT  op. 


Appropriations. 

1878 $10,000,  '78,  105. 

1879 1, 500, '79,  142. 
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OCOBTESS  BITER,  OA.-0<mthnied. 

Commerce. 

Justification  of  improvement,  '75,  ii,  42;  '79,  1274. 
Enffineers. 

Chief  of  Engineers. 

Report^  '75,  i,  84 ;  '78,  106 ;  '79,  142. 
Engineers  in  Charge. 

Lieat.  Col.  Q.  A.  Gillmoro,  1875.  Report,  '75,  ii,  41.  • 

Capt.  W.  R.  King,  1878-'—.    Reports,  '78,  767 ;  '79,  1274. 

ASSISTAIVTS 

E.  8.  Gould.    Report,  '75,  ii,  42. 

B.  W.  Frobel,  '78,  768;  '79, 1274. 
EstiHiates*    (See  Plans  and  Projects.) 
Fiaaneial  Statements. 

'78;  768 ;  '79.  142. 
Oj^rations. 

1677-78.  209  snags  and  logs  removed ;  steam-derrick  boat  built,  '79, 142, 1274. 
Physical  Characteristics. 

Description  of,  '75,  ii,  42,  43,  44. 
Obstructions,  '75,  ii,  42,  43. 


By  E.  S.  Gould,  1875,  for  removing  obstructions,  such  as  logs  and  points,  and  mak- 
ing cnt-ofis  from  Mill  edge  ville  to  the  Forks ;  estimated  cost,  $10,150;  not  recom- 
mended by  Major  Gillmore,  '75,  ii,  44.  45. 
Private,  State,  and  Corporate  Woric. 
1835.  State  of  Georgia  appropriated  $10,000  for  improvement  from  Milledgeville  to 

the  Ocmulgee  River. 
1832.  A  lock  constructed  at  Milledgeville,  '75,  ii,  44. 
Project. 
By  Captain  King,  1878,  for  removing  and  making  cut-offs,  &c. ;  estimated  cost, 
$15,000,  '78,  105,  768. 

tarrcFS. 

1874.  Examination  from  the  Ocmulgee  to  Milledgeville,  Ga.,  by  E.  S.  Gould,  '75,  i, 

84,  ii,  42. 
1878.  Preliminary  examination,  '78, 767. 


OCONTO  RITER,  HFIS*— 43urvet  of  Mouth. 

Gommerce. 

Tributary  to  harbor,  '71,  121, 122. 
Eiif^neers. 

Cheep  of  Ekgineebs. 

Reports,  '71,  37 ;  '79, 157. 
EsGiKEEB  IK  Charge. 

Maj.  D.  C.  Houston.   Report,  '71,  120. 
AssisTAvr 
W.  T.  Casgrain.    Report,  '71,  121. 
Estimates. 
By  Maj.  D.  C.  Houston,  1871,  for  entire  completion,  $500,000,  '71,  121. 
By  W.  T.  Casgrain,  1871,  for  improviue  the  present  river  entrance,  $557,747.83,  '71, 
122;  for  making  a  new  channel,  $4D7,887.50,  '71,  122. 
Legislation. 
By  the  State  legislature,  authorizing  $30,000  to  be  raised  by  a  special  tax  on  town 
property,  for  this  improvement,  '71,  122< 
Physical  Characteristics. 

General  characteristics  of  Oconto  River,  '71,  121. 
Plans. 
By  W.  T.  Casgrain,  1871,  (1)  for  a  new  channel  from  lower  steam  mill,  easterly  to 
the  first  bend  in  the  river,  and  taking  advantage  of  previous  work,  the  ex- 
tension pf  the  piers  to  12  feet  of  water  in  Green  Bay ;  estimated  cost,  $557,747, 
'71,  121,  122 ;  (2)  for  a  uew  channel  northeasterly  from  the  same  initial  point, 
across  to  the  river,  and  from  thence  across  the  marsh  to  Green  Bay,  terminating 
with  piers  extending  to  12  feet  of  water  in  ihe  bay ;  estimated  cost,  $497,887, 
'71,  121,  122. 
Private  and  Corporate  Work. 
1870.  1,800  lineal  feet  of  pile  pier,  to  15  feet  of  water  in  Green  Bay,  built  by  the 
town  of  Oconto,  at  a  cost  of  about  $30,000,  '71,  122. 
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OCOlf  TO  BITER,  ITIS.— Contmued. 

1870.  Ordered  by  act  of  Congress,  Jaly  11,  1870,  and  made  by  W.  T.  Casgrain,  under 

direction  of  Major  Houston,  '70,  31 :  *71,  37,  120. 
1879.  Examination  ordered  by  act  'Of  March  3,  1879;  assigned  to  M^jor  Honston, 

*79,  157. 


OODENSBUBO  HABBOB,  N.  T.— iMFROYiCMSiirr  of. 

Appropriations. 

1852(8urvey) $3,000  00.    Act  of  AngnstSO. 

1867 40,000  00, '67,  34. 

1870 15,000  00,  '70.55. 

1871 25,000  00, '71,250. 

1H72 10,000  00, '72,  48. 

1H73 6,000  00,  '73,49. 

1874 6,000  00,  '74,  i,  56,  272. 

1875 5,000  00,  '75,  i,  60,  348. 

1877 5  56, '78^134. 

Total  to  1879 $110,005  56. 

Commerce. 

Justification  of  improvement.  '67,  2:36 ;  '68,  258,  259,  261,  263,  264,  265,  967,  268. 
Statistics,  '66,  iv,  184:  '69,  171;  '70,  212:  '71,  250;  '72,  264;  '73,  383;  '74, 1,271; 
'75,  i,  348 ;  '77.  984,  1280 ;  '79, 1738. 

Contracts. 


Yesr. 

Contirafetor. 

Contract  for— 

Soieraioe. 

1867 
1868 

Albert  A.  Dodge* 

Cornelius  Daly 

Dredging,  at  17  centsper  cubic  yard 

Dredging,  at  $1 .45  ana  20  cents  per  caMo  yard . 

DradcHncr.  at  10  PAnta  iiAr  imhin  vArd 

'67,  242, '68, 245. 
'69. 170.  '70. 212: 

1871 

do ...'...'...'.... 

'71,  240. 

1871 

do 

TlrfNlirfnff.  A±  IK  AAniJinAr  cnhin  vard .. 

('78,204. 
'73,  381,  382. 

1871 

do 

Removing  bowlder,  at  $125 

Dredging,  at  15  cents  per  cubic  yard 

Dredging,  at  $1.25  and  87|  cents  per  cubic  yard 
Dredging,  at  39  and  87  cents  per  cubic  ytfd. . . 
Dredirinfir.  at  24  cents  ner  cnbio  yard. ......... 

1871 
1872 

Wffliam  S.  Malcomt 

Comeliiu  Daly 

1878 

do ; '... 

'73,383. 

1874 

•  ••-«•  do  ••■••••••.■•••••••• 

*76,  i,  347. 

1875 

Edwin  H.  French 

Diedsine.  at  17  cents  ner  cubic  yard .......... 

'76.L34^'76,fLain. 

*  Contract  abandoned,  '68,  46,  245^  263.    f  Contract  annulled,  '72, 264. 

Abstract  of  bido,  '67,  242;  '71,  251 ;  '72,  265 ;  '73,  383 ;  '75,  i,  349. 
Abstract  of  contracts,  '67,  242 ;  '69,  171 ;  '71,  251 ;  '72,  265 ;  '73.  384 ;  '74,  272 ;  '75^ 
i,  349 ;  '76,  U,  602. 
En^neers. 
Chief  of  Engineers. 
Reports,  '66,  ii. 41,  iii,  18, 29,  iv,  178,  179 ;  '67,  34 ;  '68»  46 ;  '69,  41 ;  '70,  55 ;  '71, 
52;  '72,  47;  '73,  48;  '74,  i,  55;  '75,  i,60;  '76,  i,lll;  '77, 119;  'TS^  134;  '79, 
177. 

BOABD  OF  ENOINEEB8. 

Conyened  June  18, 1867,  to  consider  plans  for  improvement.  The  board  consider 
that  for  the  present  the  improvement  shonld  be  confined  to  dredging  selected 
channels  and  removing  therefrom  all  bowlders,  d&c.  Report,  '67,  248. 
(Col.  Hartman  Bache,  Lieutenant-Colonels  Thorn  and  Blunt.) 
Convened  May  15, 1868,  to  devise  a  plan  of  improvement ;  members  not  all  pres- 
ent, '68»  255.  Reconvened  May  16,  1868.  Resolve  that  Lieutenant-ColoDei 
Blunt  be  requested  to  make  a  new  survey,  &c.,  '68»  256.  Reconvened  May  1^ 
1868.  Submit  a  preliminary  report  upon  the  operations  considered  immediately 
necessarv,  recommending :  (1)  dredging  at  the  wharves  of  the  Northern  Rail- 
road and  Northern  Transportation  Company  to  a  depth  of  12  feet  at  the  lowest 
stage  of  water ;  also  dredging  the  bar  about  400  yards  nOrth  of  the  light-hooae, 
so  as  to  obtain  a  channel  300  feet  in  width  and  12  feet  in  depth  at  lowest  stage 
of  wat«r ;  (2)  dredging  the  channel  of  the  Oswegatchie  River  below  the  bridge 
between  the  wharf  lines,  to  a  depth  of  12  feet  at  Tow-water,  '68»  257.  The  boanl 
are  of  the  opinion  that  the  dredging  at  the  wharves  shonld  be  done  by  the  own- 
ers, '68,  257. 
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OOBfiBTSBinBO  KARBOR,  N.  T.-Continaed. 

Eacteeers— ContiBued. 
BoABDs  OF  Engikeebs — Continued. 

Beconvened  Jnne  24, 1868;  recommend,  in  addition  to  preiiminary  report  of  Mav 
18, 1868 :  (1)  the  excavation  of  a  channel  150  feet  in  width  and  12  feot  in  depth 
from  the  month  of  the  Oewegatchie  to  the  Baint  Lawrence ;  (2)  the  coustmc- 
tion,  if  it  proved  necessary,  of  two  piers,  '68, 270.    Reports,  '68, 256, 256, 258, 270. 

(laentenant-Colonels  Newton  and  Blnnt,  Migor  Houston,  and  Captain  Holgate.) 
Rmgineb&s  in  Charge. 

Capt.  C.  B.  Reese,  1866-^67,  '66,  u,  41,  Ui,  17 ;  '67,  233.    Report,  '66^  iv,  180, 181. 

Finit  I^ent.  C.  J.  Allen,  temporarily  in  chaise,  1866,  '66»  iv,  178. 

Lieat.  Col.  Charles  E.  Blnnt,  1867-'iS9,  '67,  32, 233 ;  '69,  39, 170.  Reports,  '67, 236, 
242;  '68,245,260,265,269. 

KaJ.  M.  D.  McAlester,  1869,  '69, 170. 

Capt.  F.  Harwood,  1869,  '69, 170. 

m4.  Nicolas  Bowen,  1869-^0,  '69,  170 ;  '71,  49.    Reports,  '69, 170 ;  '70.  211. 

First  Lient.  Benjamin  D.  Gnene,  1870-71,  '71,  49. 

Haj.  John  M.  Wilson,  1871-^5, '71,  49;  '76^  i,110.  Reports, '71,  249;  '72,  264; 
•73,  381;  '74,  i,269;  '75,  i,347. 

Mi^.  Walter  McFarland,  1875-^—,  '76,  i,  110.  Reports,  '76, 11,601 ;  '77,  963)  '78, 
1280 ;  '79,  1737. 

AflSISTAKT. 

First  Lieat.  B^amin  D.  Greene,  '70^  213. 
Ecttmates. 

By  Capt.  C.  B.  Reese,  for  dredginfi;  Oswegatohie  Channel,  removing  ohstmotions, 
and  construction  of  piers,  |81,313.34.    For  increasing  the  widw  of  the  Oswe- 
ffatchie  Channel  to  150  feet  hy  dredgin(|f,$44,162iW,  '6i6^  iv,  184. 
By  £>ard  of  En^neers,  for  dredgme  and  pier  constmotion,  |lCiO,000,  '68,  271. 
By  Mi^.  Nicolas  Bowen,  for  completion  of  existing  project,  |175,000,  '69, 170. 
Financial  Statements. 
'68,  47,246;  '69,  42,171;  '70,  55,213;  '71,  52,250;  '72,  48,265;  '73,48,383;  '74.1, 
56,271,272;  '75,  i,  60, 348;  '76,  i,112,ii,602;  '77,  119,  984;  '78,  134,  1280;  '79, 
177, 1738. 
Legislation. 
Bnrvey  ordered  hy  act  of  Jnne  23, 1866,  '66,  ii,  40, 41,  iii,  29.    Resnrvey  ordered  hy 
act  of  March  3, 1879,  '79,  177. 
Oiierations. 


U87-'68 

Ue»-'70 
l«7a-'71 
1871-'72 

Mra-*73 

M74-'75 
1875-'76 
lCTI-'77 
M77-'78 
1978-'79 


'R^^f.i'Vf- 


1  bofwlder  removed. 


Work  aiiqpended  for  want  of  fbxida . 


1  Iwwlder  remorod. 


Vo  operfttions 

OrijciBAl  prolect  completed  except  pile  piering . 
OrigliiAl  project  completed  except  pile  piering. 


Dredging. 


Oub.ydt. 
12,44» 

7,107 
11,481 
60, 204. 14 
73,  eeO.  12 
05,841.9 

0,180 
21.5e0| 
24,004 


Befercncea. 


»68,  265,  267. 
'70,  2W. 
'70,  212. 
'71, 249. 
'72,264. 
TS,  881,  382. 
»74, 1,  55.  271. 
'76,  i.  847. 
'76,  il  602. 
'77,984. 
'78, 1280. 
'79, 177,  1737. 


History  of  operations,  '74,  269, 270, 271. 
Physical  Cnaraeteristics. 

Extensive  alluvial  deposit,  '66,  iv,  182.    Description  of  bottoms  of  the  St.  Lawrence 
and  Oswegatchie  Rivers,  '68,  261, 262 ;  '74,  270. 
Private  and  Corporate  Worlc. 

Board  of  Engineers  are  of  opinion  that  dredging  at  wharves  shonld  be  done  by  the 
owners,  '68,  257.    Suits  by  the  city  to  prevent  mill  owners  from  depositing  their 
refuse  in  the  river,  '73,  2S2, 
Projects. 

By  Capt.  G.  B.  Reese,  for  dredging  the  channel  of  the  Oswegatchie,  removing  ob- 
structions at  the  Northern  Rai&oad  depot,  and  building  piers  to  aid  in  keeping 
the  channel  open,  '66,  iv,  182,  183,  184. 

By  Board  of  Engineers,  for  deepening  channel  at  wharves  of  Northern  Railroad  and 
Northern  Transportation  Company,  and  di^pdging  channel  of  the  Oswegatchie 
below  the  bridge,  '68,  257,  270.  Connecting  the  mouth  of  the  Oswegatchie 
with  the  St.  Lawrence,  and  the  construction  of  two  piers,  if  necessary,  to  keep 
the  channel  open,  '68,  270. 

25  EN 
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93,000  appropriated  for  siurvey  of  the  harbor  in  1852.    Act  of  August  90,  1853. 

By  Capt.  C.  B.  Reese,  1866,  '66,  iv,  180, 182;  '74,  i,  260. 

By  Mr.  Judson,  18&5,  '66,  iv,  180.    Accnracy  of;  considered  donbtfol,  '69,  260,  266. 

By  First  Lient.  Benjamin  D.  Greene,  '70,  213. 

By  M^jor  Tumball,  1855,  '74,  i,  269.    Besarvey  ordered  by  act  of  March  3,  1879, 

assigned  to  Maj.  Walter  MoFarland,  '79,  177. 
Maps. 

Of  harbor.  '76,  ii,  601. 

Of  the  harbor  June  90,  1679,  '79, 1737. 


OBOIO  BITEB  (except  tbe  Falls).— Improybmbkt  of. 
(See  also  Ohio  Biyieb  Falls,  Muskingum  and  Licking  Ritxbs,  Cincinnati  Hab- 

BOB,  AND  WeSTEBN  RiVEBS.) 

Appropriations. 

1835 above  falls 

1836 aboY^  falls 

ISW above  falls 

1838 above  falls 

1844 above  falls 

1852 above  falls 

1866  (allotted) . .  above  falls i 

1867 below  falls 

1866 below  falls 

1870 below  falls 

1871 below  faUs 

1872 below  falls 

1873 below  falls 

1874 below  falls , 

1875 below  falls 

1876 below  falls 

1H78 below  falls 

1879 below  falls 


t50,000.    Act  of  March  3, 1835. 

20,000.    Act  of  Jnly  2, 1836. 

60, 000.    Act  of  March  3, 1837. 

50,000.    Act  of  Jnly  7, 1838. 
100,000.    Act  of  Jnly  11, 1844. 

90, 000.    Act  of  Angost  30, 1852. 
172, 000,  '67,  41, 404. 
100, 000,  '67,  41, 404. 

85,000, '69,369;  '71,60. 

50,000, '71,60. 

50,000,  '71,60. 
200, 000,  '72,  56, 390. 
200,000, '73,  59,  493. 
150, 000,  '74,  i,  65. 
300, 000,  '75,  i,  71,  687. 
175, 000,  '76,  i,  89,  ii,  24. 
300,000, '78,107,  802. 
250,000,  '79,  144,1309. 


Total  to  1879 |2, 402, 000,  with  |6.479.25   appropriated   for 

relief  of  Swan  and  Palmer  by  act  of  March  3, 1847. 

C^mmeree. 

Justification  of  improvement,  '66,  iv,  245, 250, 260, 317.  Commercial  importance  of 
river, '66.  iv,  260,  268,  317;  '77,  645.  Obstructions  to  navigation, '66,  iv,249, 
251 .  High  rate  of  insnran ce  resulting  therefix)m,  '66,  i v,  250.  Obstruction  from 
bridges, '70,  416;  '72,  404;  '73,  502;  '77,  653;  see  special  reports  on, '68,  316; 
'70.  67;  '71,  61,397;  '72,  440;  '73,  63;  '76,  1,92,298,299;  '77,  96,817.  Neow- 
slty  of  lights,  ranges,  and  buoys, '70,  415;  '71,  391;  '72,  404;  '73,  59,502.  In 
unimproved  condition  of  river  coal  transportation  is  only  possible  at  high- 
water;  requiiements  of  channel  for, '66,  iv, 245, 262, 264  ;  '73,  50,501,541 ;  '74, 
i,  416;  '77,  638,  645.  Coal  transportation,  annual  amount  of,  '77,  638,  655. 
Freight  rates  of,  '66,  iv,  316, 321.  Tolls,  rate  of  and  effect  of,  '77,  640.  Opposi- 
tion of  coal  interest  to  permanent  improvement  by  movable  dams,  '76^  ii,  14 ; 
*77,  637, 645, 677, 745 ;  '78,  803.  Commerce  of  river  requires  a  minimum  depth 
of  6  feet,  '74,  i,  416.  Average  stages  of  river  for  28  years,  '77,  644.  From  1864 
to  1866, '  66,  iv,  321.  Duration  of  low- water  season,  '66,  iv,  270.  Length  of 
navigable  waters  of  Ohio  and  tributaries  (4,020  miles),  '66,  iv,268.  Distances 
from  Pittsburgh  to  Cairo,  air  line  and  river, '66,  iv,270;  corrected  by  surveys 
1867-'68-'69,  '69,  52, 353.  Question  of  closing  channel  at  Marietta,  '69,  371 :  '71. 
393,  396.  Obstructions  to  navigation  by  abandonment  of  wrecks  and  yet 
claimed  by  owners,  '73,  502;  '77,  629.  Improvement  to  navigation  by  work 
done,  '70,  415.  Summary  of  shipping  in  1875,  '77,  658.  Harbors  of  refbse 
against  ice  floes, '77,  78,636;  '78,  817;  at  Cincinnati  and  Newport, '72,  420; 
at  Muskingum  River,  '79,  1367. 

Statistics,  '66,  iv,  260, 316, 318 ;  '77.  660. 
CoDtracts. 

Labor  and  material  for  constructing  dikes  and  riprap  dams :  Swan  &  Fenlon,  '67, 
397 ;  '68,  682 ;  '69,  353.  Roth  &,  Lane,  '67,  397 ;  '68,  682 ;  '69,  353.  ManflnU 
&  Kerr,  '67,  397 ;  '68»  682.    King,  Reinhart  &  Co.,  '67,  397 ;  '68,  682.    CM. 
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Contracts— Continued. 

Cole,  '67,  397;  '68,  682;  '69.  353;  »70,  407;  '71,  386,  389;  '72,  399;  '73,  493, 
497 ;  '74,  i,  400, 403 ;  '75,  i,  679 ;  '76,  u,  3.  T.  J.  Power,  '67,  397 ;  '68,  682 ;  '69, 
353;  '70,  407.  C.  Cable,  '68,  682;  '71,  386;  '72,  399;  '73,  493;  '74,  i,  400. 
Ronth  &  Walls,  '69,  353;  '70,  407;  '71,  386.  J.  Bradley, '69,  353;  '70,  407; 
'71,  386.  Myers  <&  Keer,  '70,  407:  '71.  386.  Maddoz  &  Slemmens, '71,  386; 
'72,  399.  J.  Ronth, '73,  493;  '74,  i,403;  '75.  i,679:  '76»  ii,3.  Miller  &  Bed- 
aid, '73,  493;  '74,1,400. 

Dredf^ug  and  river  excavation :  B.  L.  Wood, '69,  353;  '70,  407:  '71,  386;  '72,399; 
'7^493.    Myers  d&  Keer, '69,  353.    H.  Baker, '69,  353. 

Removinn;  rocks,  sn2M;s,  and  logs :  C.  M.  Cole,  hire  of  snag  equipment,  '68, 687 ;  '69, 
363 ;  '70,  407 ;  '71,  389.  J.  Rodgers,  for  hire  of  light  drafb  steamer,  crane,  scow, 
and  flat«,  '67.  402 ;  '68.  687 ;  '70,  407.  J.  Routh,  for  hire  of  similar  plant,  '68. 
687.  M.  A.  Bryson,  removing  rocks, '75,  i,  679.  J.  Porter,  removing  wrecks, 
'71,  3H9 ;  '72,  399.  8.  B.  Alger,  for  Osgood  dredge  and  two  scows  complete, 
$18,500,  '73,  497 ;  completed  November,  1873,  '74,  i,  404.  Swift  Iron  Works,  for 
construction  of  hull  for  iron  snag-boat,  $84,350,  '74,  i,  403,  404;  completed 
Maroh,  1875, '75, 1,71,679,681.  Hartupee  i,  Richardson,  machinery  for  snag- 
boat,  '75,  i,  682;  completed  May,  1876, '76,  ii,3,6.  N.  F.  Richardson,  painting 
and  joiner  work  for  snag-boat,  '76,  ii,  3. 

Saving  in  cost  of  dredging  by  hired  labor  over  contract, '73.  498;  '75,  1,71,685. 
UnfaTorable  action  of  laws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 

Proposals. 
1866.  Labor  and  material  for  wing  dams,  '66,  iv,  ^24. 

1868.  Riprap  dams  and  river  excavation,  '69,  359,  361. 

1869.  Removal  of  obstructions  by  hire  of  equipment,  '69,  363. 
1876.  Dikes,  dredging  and  wing  dams.  '76,  ii,  6. 

IhMiimeiits*    (Not  printed  in  reports. ) 
£z.  Doc.  56, 39th  Cong.,  2d  Sess.,  ^67,  ii,  416.    H.  Doc.  72, 41st  Cong.,  3d  Sess.,  '75, 
ii,  608.    H.  Doc.  34, 44th  Cong.,  2d  Sess. ;  S.  Doc.  39, 44th  Cong.,  3d  Sess.,  '77, 636. 
EBgineers. 
Chief  of  Engineebs. 

Reports,  '66,  ii,  24;  '67,  40;  '68,  60;  '69,  52;  '70,  66;  '71,  59;  '72,  56;  '73,  58; 
'74.  i,64;  '75,  i,70;  '76,  i,88;  '77,  92,654;  '78. 106;  '79,  143. 

Instructions  concerning  survey,  1866,  '66,  i  v,  243.    Approval  of  report  of  Board  of 
Engineers  of  1875  on  location  of  movable  dam  at  Davis  Island,  '76,  ii,  25. 
Board  of  Engineers. 

Recommend,  1^0,  closing  channel  at  Marietta  Island  by  low- water  dam  on  Yir- 
sinia  side  of  isumd,  '71,  396. 

(ifigors  Warren.  Weitzel,  and  Merrill.) 

Convened,  1873,  to  examine  and  report  upon  plan  of  F.  R.  Brunot  for  movable  hy- 
draulic gates  for  chutes  and  locks,  and  its  applicability  to  the  improvement  of 
Ohio  and  other  rivers  (prollminary  roport),  recommend  an  experiment  with  a 
movable  hydraulic  gate  with  navigable  chute,  to  be  made  on  Dam  No.  1  on  Mo- 
nongahela  River,  in  conjunction  with  Monongahela  Navigation  Company,  '73, 
540:  '74,  i,  415. 

(Final  report)  1874,  roview  of  plans  for  improving  rivers  by  movable  dams  and 
hydraulic  gates,  '74.  i,  415.  Kecommend  testing  Bmnot  hydraulic  gate  in  prof- 
erence  to  adopting  f^nch  system, '74,  i,477.  That  test  be  made  as  recom- 
mended in  proliminary  report  (1873)  by  single  dam  on  Monongahela,  '74,  i,  481. 

(Majors  Weitzel  and  Merrill. ) 

Supplement  to  report  transmitting  descriptive  papers  on  dam  at  Port-a-l'Anglais ; 
also  details  of  Glrard  shutters,  '75,  i,  688;  '76,  li,  28. 

Convened,  1875,  to  examine  project  of  Major  Merrill  (see  Projects)  for  plan  and 
location  of  movable  dam  (being  the  first  of  a  series  of  dams  for  the  radical  im- 
provement of  the  Ohio  Kiver)  opposite  Davis  Island  (6|  miles  below  Pitts- 
bunzh),  '76^  ii,25.  Approval  of  plan  and  location,  '76,  ii,26.  Recommend  use 
of  Chanoine  wickets  on  navigable  pass,  leaving  for  fhture  consideration  the- 
kind  of  wickets  on  high  and  low  weirs,  '76,  ii,  27. 

(Lieutenant-Colonel  Wright,  Majors  Weitzel,  Poe,  and  Merrill,  and  Lieutenant 
Mahau.) 

Convened,  1877,  to  consider  and  roport  on  the  objections  urged  by  the  Coal  Ex- 
change and  Steamboat  Association  of  Pittsburgh  against  improvement  by  locks- 
and  dams  with  adjustable  chutes,  '77,  644.  Copy  of  memorial,  '77,  645.  Board, 
consider  that  the  objections  urged  are  not  well  taken,  and  should  not  prevent 
trial  of  proposed  dam  at  Davis  Island,  '77,  637-643. 

(Cokmel  'Tower.  Lieutenant-Colonel  Wright,  Ms^ors  Weitzel  and  Morrill,  and  Lieu- 
tenant Mahan.) 
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Engineers— Continued. 
Board  of  £ngiksers— Continned. 
Sommary  of  advantages  of  project  by  Weitzel  and  Meirill,  '77,  643.    Individoal 
comments,  by  members  of  board,  on  relative  importance  of  coal  interest,  '77, 655' 
To  examine  and  report  on  look  and  gate,  1878,  proposed  by  Major  Merrill  to  be 
Bubstitnted  for  lock  and  gate  hitherto  ]proposed  for  first  movable  dam.    Board 
recommend  an  increase  of  look  gate  widtn  from  78  feet  to  110  feet ;  also  the 
adoption  of  gate  proposed  by  M^jor  Merrill,  '78,  805. 
^Lientenant-Colonel  Wright,  Majors  Weitzel,  Poe,  and  Merrill.) 
Approved  by  Chief  of  Engineers,  '78,  805. 
Knginebrs  in  Charge. 
W.  Milnor  Roberts,  superintending  engineer  Ohio  river  improvements,  1866-^0, 
'67,  395.    Beports,  '66,  iv,  244;  '67,  395;  '68,  680;  '69,  352,  366,  371 ;  H.  Doc 
72,  41st  Cong.,  3d  Sess.,  '75,  ii,  60t5. 
M^.  W.E.  Merrill,  1870-^—,  '70,  406.    Reports,  '70,  406;  '71,  385;  '72,  398,  409; 

'73,  493;  '74,  i.  400,  410;  '75,  i,  678,  ii,  608;  '76,  ii,  3;  '77,  625;  '79,  1299. 
M%{.  G.  Weitzel  m  temporary  cbaree,  1869,  '70,  406. 
Lieut.  F.  A.  Mahan  in  temporary  charge.    Report,  '78,  795. 
JLbsistamts. 
T.  p.  Roberts,  '66,  iv,  248;  '68,  681 ;  '69,  365;  '70,  407 ;  '71,  385. 
S.  Low,  '67,  396 ;  '68,  680 ;  '69,  352. 
A.  Livermore,  '67,  396 ;  '68,  680. 
J.  £.  Day,  '67,  396;  '68,  680;  '69,  352. 

Barrett,  '69,  352. 

P.  H.  Morel,  '70,  407. 

W.  Weston,  '71,  385;  '72,  406,  410;  '75.  i,  681,  ii,  631 ;  '77,  626.    Beporto,  '12, 

406  410. 
Lieut.  F.  A.  Mahan,  '73,  58;  '74,  i,  64:  '75,  i,  681,  U,  631;  '76»  i,  88:  '77,  92. 

Report,  '76^  ii,  14 ;  '78,  795;  '79, 1309. 
a.  8.  Kinsley,  '75,  i,  681,  ii,  631. 
W.  H.  Christian,  '75,  i,  681. 
I.  y.  Hoag.    Report,  '78,  795. 
JBsttmates. 
By  W.  M.  Roberts,  1866,  for  flat-boat  and  orane-flat  for  removing  snags,  logs,  aod 
wrecks,  |2,400.  '66»  iv,  259.    Of  cost  to  complete  survey,  $22,000,^66,  iv,  315; 
'67,  41,  397    Of  cost  of  completion  of  present  system  of  wing-dams  ttom  Pitts- 
burgh to  Cairo  (1,015  miles),  $836,000,  '67,  41,  413 ;  '68,  686. 
By  William  Weston,  1872,  for  repair  of  Cumberland  dam  at  a  cost  of  $36,750,  '72, 

412. 
By  M^j.  W.  E.  Merrill,  1874  (see  Projects),  for  improvement  of  river  firom  Pitts- 
burgh to  Wheeling,  by  locks  and  movable  dams,  with  Chanoine  wickets,  to  give 
A  mmimum  depth  of  6  feet,  $7,474,623 ;  '74,  i,  64, 409 ;  '75,  i,  687.    Revised  esti- 
mates for  looks  and  dams,  '75,  ii,  616.    For  radical  improvement  of  Ohio  River 
irom  Pittsburgh  to  Cairo  (967  miles),  to  give  a  minimum  depth  of  6  feet  br 
kicks,  with  movable  dams,  with  Chanome  wickets,  $40,000,000,  '75,  ii,  62^ 
Details  of,  '75,  ii,  616-630. 
For  cost  of  trial  dam.  approved  by  Board  of  Engineers,  1875,  to  consist  of  movable 
dam,  closed  witn  Chanoine  wickets  in  pass,  and  located  at  Davis  Island, 
$421,425,  '75,  ii,  621. 
Revised  estimate,  1876,  introducing  service-bridge  and  closing  high  weir  by  aPoirte 
needle  dam,  $465,000,  '76,  ii,  &.    Details  of;  '76»  ii,  18-23. 
Financial  .filtatements. 
'67,  40,  397;  '70,  67.  414;  '71,  60,  386;  '72,  56,  399 ;  '73,  59 :  '74,  1,  65,  410;  '78^ 
I,  71,  687;  '76, 1  «9,  ii,  24 ;  '77,  93,  636  ;  '78,  107,  802;  '79,  143. 
I«e9isiati»n. 
J^ecessity  of  legislative  protection  to  public  works  of  improvement, '70^  410;  of 
laws  regulating  the  bridging  of  navigable  streams,  '72,  404.    Draft  of  pn>-  i 
posed  act  permitting  United  States  to  remove  stranded  or  wrecked  boats  that  ; 
obstruct  navigation,  '73,  502 ;  '77,  629.  Necessity  of  State  legislation  to  ensble 
United  States  to  condemn  lands  for  public  uses,  '75,  1,  71,  686.    History  of 
efforts  to  obtain  proper  lenslation  permittiog  United  States  to  condemn  landsr 
'76,  ii,  11 ;  passage  of  bill  (Maroh,  1877),  '77,  635.  Unfavorable  action  of  pieseot 
laws  governing  awards  of  contracts,  '67,  416 ;  '71,  386. 
Operations. 
Previous  to  1866  (from  1837),  improvement  of  low- water  channel  to  a  depth  of  2k 


BIVEBS  AND  HABBOBS.  389 

OHIO  BITEB  (except  the  Falls).— Ooatinned. 

OfenUioiiS— Continaed. 

between  Pittsborgli  and  Cairo  which  ahoald  at  once  be  removed,  '66^  iv,  849, 
251 ;  '67|  403,  405.  Points  where  it  is  decided  to  go  on  with  riprap  dams,  '66, 
iv,  27^  310,  *67,  395 :  where  work  is  required  only  at  extreme  low-water,  '66, 
iv,  27^  313. 

1867-'68.  iSrogress  on  riprap  dams  and  dredging.  '68, 682 :  on  removing  obstraotions, 
'68,  687 ;  delayed  by  hich-water,  '68,  SmsI. 

1868-'(®.  Riprap  dams  and  dredging,  '69,  353 ;  removing  obstructions,  '69, 359,  363. 

1869-^0.  Biprap  dams  and  dredging,  '70,  67,  407 ;  removing  obstructions,  '70,  407, 
410. 

1870-^1.  Biprap  dams  and  dredging,  '71,  59^  386;  removing  obstructions,  '71,  60, 
^390. 

1871-'72.  Biprap  dams  and  dredging,  '72, 56, 399;  removing  obstructions^  '72, 56, 401. 

1872-^3.  Biprap  dams  and  dredging,  '73,  58,  493;  removing  obstructions,  '73,  r>8, 
496.  Large  saving  obtained  in  dredging  by  government  boats  over  contract, 
'73,496. 

1873-74.  Biprap  dams  and  dredging,  '74,  i,  64,  401 ;  removing  obstructions,  '74,  i, 
64,  405.    Second  dredee  completed  November,  1873.    Description  of,  '74,  i,  404. 

1874-75.  Biprap  dams  and  dred^ng,  '75,  i,  70,  679 ;  removing  obstructions,  '75,  i, 
71,  682.  Cost  of  dredging  (21  cents  to  25  cents  per  cubic  yard).  Saving  by 
hired  labor  over  contract,  '75,  i,  685. 

1875-'76.  Bams  and  dredging,  '76,  i,  88,  ii,  38 ;  removing  obstructions,  '76,  i,  89, 
ii,  6 ;  cost  of  drod^ng  (17  cents  per  cubic  yard),  '76,  i,  89,  ii,  9 ;  completion 
(January,  1876)  of  iron-hulled  snag  and  wrecking  boat,  '76b  ^h  6 ;  description 
of,  '76,  li,  7.  Cumberland  dam,  unfavorable  action  of,  '72,  410;  '76,  ii,  23; 
removal  recommended,  '76,  ii,  24.  Operations  on  proposed  movable  dam  at 
Davis  Island  delaved  for  lack  of  State  legislation  ceding  Jurisdiction  of  lands 
to  United  States.  '75,  i,  686;  '76,  i.  89,  ii,  12;  '77,  635. 

1876-^77.  Dams  and  dredging,  '77,  9:),  626:  removing  obstructions,  '77, 93, 627 ;  cost 
of  dredging  (17  cents  per  cubic  yard),  '77,  634 ;  opening  cut  4120  feet  long  in 
Cumbenand  dam,  '77,  631. 

1877-78.  Bepairs  and  extension  of  dike  at  White's  Bipple,  '78,  106,  795.  Bemoval 
of  1037  anaffs  and  51  wrecks,  '78,  106,  797.  Dredging  by  hired  labor  and  United 
States  dre&es,  '78,  106,  798.  Site  purchased  for  movable  dam  at  Davis  Island, 
'78,  107,  802.    Increasing  opening  in  Cumberland  dam,  '78,  799. 

1878-79.  Commencement  of  work  on  movable  dam  at  Davis  Island,  August,  1878, 
'79,  143.  1299.  Cross  dams  built  at  the  Trap,  '79, 143, 1300.  Bepairs  at  French 
Island  dike,  '79,  144,  1301.  Bemoval  of  rock  from  Grand  Chain,  '79,  144,  1301. 
Bemoval  of  511  snags  and  31  wrecks,  and  dredging  of  82,443  cubic  yards^  by 
hired  labor  and  United  States  dredges^  '79,  144,  1302.  B^sum^  of  operations 
and  cost  of,  '79,  1305. 
Physical  Cbaracteiistics. 

Table  of  tributary  navigable  rivers,  '66,  iv,  266^  268;  length  of  Ohio,  '66,  iv,  268; 
corrected  by  subsequent  surveys,  '69,  353 ;  distance  by  air  line,  '66,  iv,  270 ;  sur- 
face slope,  '66^  iv,  270 ;  '74,  i,  416 ;  elevation  of  river  at  Pittsburgh,  above  mean 
tide,  '76,  ii,  27. 

Heights  of  high- water,  '73,  493;  '75,  ii,  612;  '77,  644;  duration  of  low-water  sea- 
son, '66,  iv,  270;  '75,  ii,  612;  average  duration  of  15-foot  and  6-foot  stage,  '75, 
ii,  612 ;  stages  of  river  for  22  years,  '77,  644 ;  '79,  1310. 

Discharge  of  river,  '66,  iv,  270,  271,  272 ;  '69.  367 ;  '75,  ii,  615- 

List  of  islands,  '66,  iv,  268. 

Traveling  sands,  difficulty  from,  '74,  i,  404,  411,  414 ;  theory  of,  '76,  ii,  5. 

Plans. 

By  C.  Ellettj  to  maintain  6  feet  in  channels  by  artificial  reservoirs  on  headwaters  and 
tributaries  of  Ohio,  and  using  the  stored  supply  during  otherwise  low-water, 
'66,  iv,  263,  315;  objectioa  to,  and  great  cost  of,  '73,  501,  541 ;  '74,  i,  416. 

By  H.  Haupt,  for  construction  of  longitudinal  banks  along  one  side  of  river  creating 
a  canal  200  feet  wide,  '66,  iv,  264,  315. 

By  Jl  Livermore,  to  obtain  slackwater  navigation  by  dams,  arranged  with  navigable 
chutes  of  peculiar  construction,  '66,  iv,  315 ;  '67,  348 ;  objections  to  chutes  or 
sluices,  '75,  ii,  609.  For  obtaining  increased  supply  of  water  during  low  r^affe 
by  a  through  cut  from  Lake  £ne  not  feasible,  '73,  499.  For  making  Lake 
Chautauqua,  N.  Y.,  a  storage  reservoir,  to  be  used  duringotberwise  low-water 
on  Ohio ;  amount  obtained  too  small  to  be  of  use,  '73,  499.  For  pumping  into 
Lake  Chautauqua  from  Lake  Erie  and  using  supply  during  low-water,  imprac- 
ticable from  cost  ($625,000,000),  '73,  500.  For  obtaining  slackwater  naviga- 
tion by  ordinary  locks  and  dams ;  peculiar  requirements  of  coal  fleets  make  pas- 
sage through  locks  inadmissible,  '73,  541,  '74,  i,  416. 
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Plans— Continued . 
By  W.  M.  Boberts,  1670  (see  Projects),  *73,  608,  541:  '75,  ii,  608;  H.  Doc.  27,  43d 
Con^. ,  Ut  Sefls. :  '67, 349.  Of  dredging  on  Lower  Onio  by  ordinary  methodB  OBeleas, 
'74, 1, 414.  Only  plan  under  present  experience  for  improvement  of  Lower  Ohio 
is  the  concentration  of  the  current  by  wing-dams  and  dikes,  aided  by  dredging 
or  scraping.  Doubtful  whether  depth  of  more  than  4  feet,  with  width  of  600  feet, 
can  be  obtained,  '74,  i,  404, 410, 414,  416:  '76,  ii,  5.  Description  and  discussion 
of  various  systems  of  movable  dams  and  hydraulic  gates,  '74,  i,  406,  417 :  '76, 
i,  688,  910,  ii,  609  j  '76,  ii,  14,  28;  '79, 1316. 

Private  and  Corporate  IFork. 
A  company  chartered  by  the  State  of  Kentucky  to  build  canal  and  looks  at  Louis- 
viUe  began  work  in  1825,  completed  1828,  '66,  iv,  264.    (See  Ohio  Biver  Falls.) 

Projects. 

From  1837  to  1866,  the  improvement  of  low-water  channel  by  riprap  dama^  concen- 
trating water  in  narrow  channels  to  minimum  depth  of  2i  feet ;  also  remo'al 
of  sna^ips  and  wrecks,  '66,  iii,  25,  iv,  244,  246,  259,  261,  271. 

Continuation  of  previous  project,  1866''67,  under  direction  of  W.  M.  Roberts,  '66, 
iv,  259 ;  '67,  41,  397,  402, 404 ;  aided  bv  construction  of  United  States  dredge 
boats  and  snaff  boats,  '73,  58,  497 ;  '74,  i,  404 ;  '76,  ii,  6;  the  original  project 
continued  to  date,  lHf77  (see  Operations) ;  radical  defect  of  present  project  is 
but  2  feet  can  be  given  where  6  feet  are  required,  '73,  499. 

Py  W.  Milnor  Roberts,  1870,  for  obtaining  slackwater  navigation  by  means  of  locks 
and  dams,  the  dams  to  be  provided  with  navigable  pass,  chute,  or  slnice,  closed 
by  Brunot's  hydraulioj;ate,  '67,  349;  '73,  501,  641 ;  '74,  i,  415,  480;  '75,  ii,  606, 
examined  by  Board  of  Engineers,  1873-74,  who  recommended  a  trial  of  project  by 
building  experimental  dam,  sluice,  and  gate  on  Monongahela  River,  '73,  512; 
'74,  i^  415,  480;  objections  to  Brunot's  gate;  it  is  largely  experimental,  and  the 
long  incline,  or  sluice,  above  and  below  the  gate  is  objectionable,  '75,  ii,  €08, 

By  Major  Merrill,  1874,  for  radical  improvement  of  Ohio  ^above  falls)  to  secures 
minimum  depth  of  6  feet,  by  movable  dams,  with  lock,  weir,  and  navigable 
pass ;  pass  to  be  closed  with  Chanoine  wickets ;  should  the  experiraejit  with 
Bmnors  gate  be  successful  it  is  to  be  introduced  in  the  weir ;  locks  to  be  630 
feet  by  75  feet,  lift  6  feet,  '74,  i,  64,  406-410.  Description  and  discussion  of 
system  of  movable  dams  and  hydraulic  gates,  '74,  i,  424-480;  '75,  1,6^735; 
918,  924  ;  '75,  ii,  611-617 ;  '76,  ii,  14,  23 ;  '79,  1316.  Reasons  for  change  of 
opinion  from  recommendation  expressed  as  a  member  of  Board  of  Eugineen, 
1873-74  (see  Board  of  Engiueers),  '75,  ii,  608,  613. 

By  Mf^or  Merrill,  1875,  for  radical  improvement  of  Ohio  from  Pittsburgh  to  Cairo, 
to  secure  minimum  depth  of  6  feet  or  7  feet,  '75,  ii,  608 ;  by  locks  and  dams,  hav- 
ing navigable  passes  (400  feet  wide)  closed  with  Chanoine  wickets.  '75,  ii,  613; 
and  low  and  high  weirs,  the  former  (400  feet  wide)  with  sole  at  level  of  low- 
water,  the  latter  with  hole  2  feet  above  low-water,  and  closed  with  Desfontain's 
wickets  or  Bmnot's  gates  (to  be  decided  by  experimeut) ;  lock  78  feet  by  679 
feet,  lift  from  4  feet  to  7  feet,  '75,  ii,  613,  614,  627,  629 ;  '78,  803.  Wickets  of 
dams  to  be  worked  from  maneuvering  boat,  '75,  ii,  631.  Liocation  of  first  dam 
proposed  at  Davis  Island  (4.7  miles  below  Pittsburgh),  navigable  pass  400  feet, 
weirs  each  400  feet,  lift  of  lock  6  feet,  '75,  ii,  612,  629.  Entire  project  requires 
68  locks  and  dams ;  approximate  location  and  cost,  $38,696,671,  '75,  ii,.  629.  Ne- 
cessity of  continuous  dredging  and  construction  of  wing-dams  during  work 
above  projected,  '75,  ii,  6:30.  Approved  by  Board  of  Engineers.  '75,  ii,  26.  By 
Secretary  of  War,  '75,  i,  686.  Effect  on  project  of  traveling  sands  on  Loiter 
Ohio,  '74,  i,  404,  411 ;  '76,  ii,  5.  FeasibiUty  of  dams  on  sand  foundation,  '74. 
i,  414. 

Modified,  1876,  by  introduction  of  service  bridge  instead  of  maneuvering  Itoat,  ako 
Poir^  needle  dam  for  closing  high  weir,  '76,  ii,  18.  Discussion  of  movable 
dams  with  high  lifts,  '76,  ii,  28.  Objections  urged  against  project  by  coal  inter- 
est, '77,  645.  Considered  by  Board  of  Engineers,  '77,  OiH".  Delay  of  Davis 
Island  dam  from  lack  of  State  legislation,  '75,  i,  71, 686 ;  '76,  ii,  11, 13 ;  '77,  635; 
'78,  803.    (See  Legislation.) 

By  Major  Merrill,  1878,  for  a  lock  gate,  moving  laterally  into  recesses ;  lock  gate  t4>  fill 
an  opening  110  feet  wide,  and  to  be  used  at  the  lock  movable  dam  at  Davis 
Island,  '78^  803.    Approved  by  Board  of  Engineers,  '78,  805. 
Survey's. 

By  Captain  Sanders,  1837-'38  and  1843-^44,  '66,  iv,  246,  264. 

By  W.  M.  Roberts,  1866,  '66,  iii,  24,  iv,  243,  264 ;  progress  of,  18e7-'68,  '67,  40,  396; 
'68, 60,  680 ;  '69,  352.  Completed  November,  1868,  '69,  353.  Special  surveys  at 
Evansville,  1872,  '72,  405,  406;  of  dam  near  mouth  of  Cumberland  River,  '72, 
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4d4,  410.    For  harbor  of  lefiige  against  ioe,  1877^ '  77, 636.    For  location  o£  mov- 
able dams,  '76^  ii,  11. 

IL4F8. 

Plans  of  movable  dams  of  La  Molati^re,  *79,  1338.    Flans  of  movable  dams  at 
Poses,  '79,  1342.  [L.  Y.  S.] 


omO    RIVER    FAIiliS— I^oalSTllle    and    Poitlaiid  Caiial«—Iif- 

PROVEHEKT  OF. 

Al^propiiatiens. 

1852  (for  survey) |5, 000.    Act  of  Angost  30,  1652. 

1868  (allotted) 85,000,  '69,  48,  273. 

1869  (allotted) 178, 200,  '69,  48,  273  j  * 70.  64, 384 :  '71, 62. 

1870 250.000,  '70.  64,  384;  *71,  62. 

1871 450,000,  '71,  62,  460. 

1872 300,000,  '72,  58;  '74,  i,  568. 

1873 100,000,  '73,  60;  '74,  i,  568. 

1875 100, 000, '75.  i,  73,  774. 

Total  to  1879 $1,468,200. 

Statements  of  appropriations,  '74,  i,  568 ;  '75,  i,  774 ;  '76,  i,  749 ;  '77, 607;  '79. 1283. 

No  farther  appropriations  required,  '75.  i,  774 ;  '76,  i,  749. 

Method  of  partial  appropriations  has  increased  estimated  cost  of  work,  '74, 1,  568; 
'75,  i,  774 ;  '76.  i,  749 ;  '77,  607. 
Ceaimerce. 

Jnstification  of  improvement,  '68,  533,  538;  '69,  48,  279;  '70.  385;  '71,  461;  '73, 
537,539. 

Dimensions  of  largest  vessels  on  the  Ohio,  '66,  iv,  265 ;  '68.  537.  Dimensions  of 
canal  and  locks  to  meet  requirements  of  commerce,  '68,  529,  537.  Present  canal 
(see  Private  and  Corporate  Work)  a  severe  tax  on  commerce,  '69,  48,  279 ;  '73. 
537.  Canal,  as  modified  and  enlarged  by  United  States,  nearly  reaay  for  pas- 
sage of  boats,  when  miter  sills  gave  way,  November  23,  1871,  '72, 444.  Bepa'ir 
of,  and  passage  of  largest  boats,  February  26,  1872,  '72,  444;  '73,  529,  537. 

Proposition  of  Congress  (1872),  to  assume  charge  of  work  and  fix  tolls  at  25  cents 
per  ton,  '73, 527 ;  considered  onerous,  and  that  a  toll  of  5  cents  per  ton  was  suffi- 
cient, '73,  527,  529,  537.  Transfer  of  canal  to  United  States  June  11,  1874  (see 
Legislation,  and  ravate  and  Corporate  Work),  '75,  i,  778.  Rules  proposed  for 
passage  of  boats,  '75,  i,  784;  '76,  i,  756,  765.  Necessity  of,  '75.  i,  775,  776,  784 ; 
•76^  i,  750 ;  *!%  607,  614,  619. 

Tolls,  amount  of,  collected  by  canal  company  from  1831  to  1873,  |5. 157,247,  '73.  536. 
Bate  of,  '73,  538.  An  onerous  tax  on  commerce,  '69,  4fi,  279 ;  73.  537.  New 
rate  of  tolls  fixed  on  transfer  of  canal  to  United  States,  '75,  i,  775, 778 ;  '76^  i,  761 ; 
'77, 612, 613, 616,  619,  640.  Becommended  reduction  to  5  cents  per  ton  on  returning 
empty  barses,  '76^  i,  756;  '77,  616.  Amount  of  tolls  received  (see  Financial 
Statements). 

Statement  of  vessels  passing  canal  (1874-75),  '75,  i,  776,  781 ;  '76,  i,  767;  (1875-70), 
'76.  i,  753,  757, 763,  767 ;  (1876-77),  '77,  92,  611,  620, 624 ;  (1877-78),  '78, 108,  775, 
782;  (187&^9),  '79,  1288, 1289. 

ComcERCiAL  Statiotics,  '68,  533;  '71,  416.    (See  Commerce,  Ohio  River.) 
C«Mtracts« 

1869.  D.  C.  Hill,  timber  for  upper  dam,  '69,  277 ;  completed,  '70,  382.  Lewis,  Oliver 
&  Phillips,  iron  for  upper  dam,  '69.  277 ;  completed,  '70.  382.  Shipley  &  Loyal, 
labor  in  construction  of  upper  dam,  '69.  277 ;  delay  of  contractors,  and  require- 
ment of  funds  on  other  work  cause  unfilled  contract  to  be  concluded,  '71,  45(^. 
H.  P.  Wood,  for  rock  excavation  inside  of  the  apron  dam  (entrance),  '70,  389 ; 
after  unsuccessful  efforts  to  do  the  work,  contract  abrogated,  '71,  453.— 1870. 
H.  T.  Cook,  completing  new  locks,  and  branch  into  canal,  '70.  389;  '71,  467; 
completed,  '72,  443.  Deveranx  &  Son,  enlarging  section  No.  1,  '70,  389;  com- 
pleted, '71,  459.  McGlincey  &  Co.,  enlarging  section  No.  2,  '70.  389 ;  extension 
of  time  given,  '71,  457;  completed,  '73,  527.  Black  &,  Co.,  enlargiu^  sections 
Nos.  3  and  4,  '70,  389:  extension  of  time  given,  '71,  457:  completed,  '72,  443. — 
1871.  Sheehan  d&  Loler,  construction  of  retaining  walls,  and  grading  canal 
slopes,  '72.  443,  448;  completed,  '74,  i,  567.  Byrne  &  McKenzic,  construction 
of  retaining  walls  of  section  No.  1,  '71,  467;  completed,  '72,  443.    J.  C.  Den- 
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nis,  constraction  of  retaining  walU  of  section  No.  2,  '71,  4ffl ;  completed,  *72, 
443.  Boyle  &,  Boach,  constraction  of  retaining  walla  of  sections  Koe.  3,  4,  and 
5,  '71,  467 ;  completed.  '72,  443.  Also  construction  of  guide  walls,  and  reek 
excavation  below  new  locks,  '71,  467 ;  '73, 527 ;  completed,  '74,  i,  567.  M.  Glea- 
sou,  earth  and  rock  excavation  in  new  branch,  '71,  467 ;  completed,  *73,  443. 
M.  S.  Lord,  moving  outer  protection  wall  at  railroad  bridge,  '71,  467 ;  *73,  527; 
completicd,  '74,  i,  567.  Ferrell  &  Clark,  construction  of  lower  dam,  '71,  467; 
completed,  '73,  527. — 1873.  Since  November,  all  work  done  by  hired  labor, 
•75,  i,  772. 
Proposals. 
Abstracts  of,  1869,  for  timber,  iron,  and  labor,  upper  dam,  '69,  276. 

1870.  For  excavation  of  rock  at  entrance,  construction  of  retainJuje- walls  aud 
widening  canal  (to  90  feet)  from  head  to  upper  guard  gates,  '70,  &3,  388 ;  re- 
jected as  exorbitant  and  private  offers  used,  '70,  383,  388 ;  for  putting  in  work- 
ing condition  new  locks  and  opening  branch  from,  to  old  canal,  '70,  387. 

1871.  For  construction  of  retaining-walls,  excavation  in  canal  and  branch,  con- 
struction of  lower  dam,  guide- walls,  and  rock  excavation  below  new  looks,  oon- 
struction  of  guard-gates,  '71,  463,  464,  466. 

1872.  For  excavation  of  rock  inside  of  apron  dam,  '72,  446, 447 ;  rejected,  '72, 4tf ; 
for  completing  retaining-walls  and  grading  canal  slopes,  '72,  447. 

1873.  For  rock  excavation  at  foot  of  canal ;  rejected  and  work  done  by  hired  labor, 
'73,  527,  528;  after  November,  1873,  all  work  done  by  hired  labor,  '75,  i,  772. 

O^caments  (not  printed  in  reports). 
Miscellaneous  H.  Doc.  8:^,  40th  Gouff.,  2d  Seas.  (History  of  State  and  Federal  legis- 
lation relative  to  IiouisviUe  and  Portland  Canal),  '73,  K)0,  540. 

Chief  of  Enoineebs. 

Reports,  '67,  38;  '68,  56;  '69,  47,  277;  '70,  63;  '71,  61;  '72,  58;  '73,  60;  '74,  i, 
68;  '75,  i,  73;  '76,  i,  87;  '77,  92;  '78,  106,  782;  '79,  143,  1289. 
BoABD  OF  Engineers. 

Convened,  1871,  to  examine  new  locks  (Louisville  and  Portland  Canal^  and  report 
cause  of  failure  of  miter  sills  (November  23, 1871),  and  plan  for  repair  or  modifi- 
cation. Considers  that  buoyant  effort  of  gate  (in  excess  of  weight),  added  to 
pressure  of  gate  against  miter-silly  cansed  a  liifting  of  voussoirs,  permitting 
water  to  pass  under.  Board  consider  plan  of  repair  adopted  by  M^or  Weitsel 
OS  sufficient  when  added  to  recommendation  that  each  voussoir  be  bolted  to 
those  below,  '72,  460. 

(Colonel  Barnard,  Lieutenant-Colonel  Foster,  and  Major  Poe.) 
Engineers  in  Chabob. 

Maj.  G.  Weitzel,  1867-'—,  '67,  38.  Reports,  '68,  523,  528;  '69, 373;  '70;  382;  '71, 
457;  '72,  442,  452;  '73,  526,  529;  '74,  i,  566;  '75,  i,772;  '76,  i,  747;  '77,  605, 
607,  612;  '78,  783;  '79,  1283,  1284,  1290. 

Capt.  A.  Mackenzie,  in  temporary  charge,  '78,  106,  769.    Beport,  '78,  769. 
Assistants. 

G.  B.  Eichbanm.    Beport,  '68,  539. 

Capt.  M.  B.  Adams,  '73,  60;  '74,  i,  67.    Beport,  '74,  i,  566. 

Capt.  A.  Mackenzie  in  general  charge  of  Loaisville  and  Portland  Canal,  '75,  i, 
778.    Beports,  '75,  i,  772,  774,  784 ;  '76^  i,  747,  751,  757;  '77,  605,  610;  '79,  769. 

P.  J.  Schopp,  superintendent  Louisville  and  Portland  Canal,  ? ,-«  •  m^ 

8.  E.  Palmer,  assistant  superintendent  Louisville  and  Portland  Canal,  (  * 

Capt.  A.  N.  Lee,  in  general  charge  Louisville  and  Portland  Canal,  '78,  769, 773, 
786;  '79,  1284,  1285,  1293. 

Etttiiiiates. 

By  Maj.  G.  Weitzel,  1868  (see  Projects),  for  canal  on  Indiana  side  of  Falls,  $3,470,000, 
'68, 57, 530, 536, 537, 548,  together  with  an  extension  and  enlargement  of  Louisville 
and  Portland  Canal,  $933,500,  '68,  57,531,  535,  536,  537,548,554;  also  constrac- 
tion of  two  dams,  one  at  crest  and  other  below  Falls,  $225,000.  Aggregate  cost 
of  project,  $4,628,500 ;  modified  by  required  substitution  of  lock  in  lower  daw» 
to  $4,818,500,  '68,  524.  If  canal  on  Indiana  side  be  omitted,  estimate  rednced 
by  omission  of  $3,470,000,  and  reduction  in  cost  of  dams  and  lock  of  $105,000  tv 
$1,243,500,  '68,  524;  '69,  274;  '78,  772;  '79,  1283.  Estimates  exceed  cost; 
cause  of,  '74,  i,  568;  '75,  i,  774;  '76,  i,  749;  '77,  607;  '79,  1283.  F^stimatcd 
cost  of  accessories  to  maintenance  aud  management  (for  1875-76),  $40,000,  '75, 
i,  784;  of  maintenance  and  superintendence  (for  1876-77),  $60,087,  '76^  i,  764; 
(for  1877-78),  $45,600,  '77,  617. 
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Expenditares. 

Total  amoant  of,  to  July  1, 1877, 11,380,549.32;  amount  available,  $82,650.68, '77, 
607.  Amoimt  of,  to  July  1, 1878,  $1,415,839.33,  '78, 772, 782, 787, 790.  Amount  of, 
to  July  1. 1879,  $1,419,533.37,  '79,  1283, 1291, 1294, 1296. 

Financial  Statements. 

'69,  275;  '70,  64,  384:  '71,  62,  460;  '72,  58,  462;  '73,  60;  '74,  i,  68,  569;  '75,  i,73, 
776;  '76,  1,87,749;  '77,  92,607;  '78,  106,  772,  782,  787,790:  '79,  143,1284,1285, 
1292, 1294.  Liabilities :  amount  to  be  assumed  by  United  states  in  taking  cou- 
tiol  of  canal,  '73,  536.  Receipts  and  disbursements  in  management  of  canal  iu 
1874-^5,  '75,  i,  776, 781 ;  '77,  609, 624.  For  1875-76,  '76,  i,  750, 754, 762, 767 ;  '77, 
609,  620.  621,  624.  For  1876-77,  '77,  609,  610,  612,  613.  614.  616,  621,  624.  For 
1877-78,  '78,  772, 782, 787, 790.    For  1878-79,  '79,  143, 1285, 1287, 1292. 

Legislation. 

A  charter  granted  bv  State  of  Kentucky  to  build  a  canal  and  locks  at  Falls,  '66»  iv, 
264.  History  of  State  and  Federal  legislation  relative  to  Louisville  and  Port- 
land Canal.    Miscellaneous  H.  Doc.  83, 40th  Cong., 2d  Sess.,  '73,  530, 540. 

Action  of  Congress,  1872,  towards  freeing  canal  from  incumbrauce  and  reduction  of 
tolls  (not  to  exceed  5  cents  per  ton)  to  an  amount  only  sufficient  to  provide  for 
superintendence  and  repair,  '72,  444.  Opposition  of  canal  company  to  rates  of 
toU  being  at  present  fixed  by  United  States,  '72,  445.  Supreme  Court  of  United 
States  grant  injunction  (August,  1872)  against  canal  comxmny  interfering  with 
work  done  by  United  States,  but  decide  that  canal  company  alone  have  present 
jpower  to  reflate  tolls,  '72,  452 ;  '73»  60, 527, 530. 

Legislative  action  of  State  of  Kentucky,  1872,  authorizing  surrender  of  canal  to 
United  States  upon  certain  conditions,  '73,  534. 

Act  of  Congress  May  11, 1872,  providing  for  payment  of  bonds  of  canal  company 
and  transfer  of  aU  property  to  United  States,  '74,  i,  68. 

Kecessity  of  legislation  regulating  passage  of  boats  through  canal,  '75,  i,  775, 776, 
784 :  '76,  i,  750 ;  '77,  Sn,  614, 619.    Rules  proposed,  '75,  i,  784 ;  '76,  i,  756, 765. 
Operations. 

History  of  early  operations,  '78,  776. 

1869-70.  Completion  of  apron  dam  at  head  of  canal  and  one-third  of  upper  dam, 
'70,  3^  Accident  to  coffer  dam  prevented  removal  of  rock  from  entrance, 
'70,383. 

1870-'71..  Progress  on  widening  prism,  enlarg^nent  of  entrance,  and  work  on  new 
locks,  '71,  457.  Contract  ror  removal  of  rock  inside  apron  dam  (entrance)  ab- 
rogated; dam  across  river  (upper)  delayed  and  contract  concluded,  '71,  458. 

1871-72.  Upper  dam  half  completed  by  hired  labor, '72,  57,443.  Enlargement  to 
entrance ;  widening  prism :  excavation  of  basin  and  new  branch ;  loclcs,  gates, 
and  machinery;  rock  excavation  at  outlet ;  new  locks,  and  lower  dam  from  In- 
diana side  to  Band  Island  completed,  '72,  57, 443, 444.  Water  let  in  November 
23,  1871,  when  miter  si  Us  gave  way, '72,  57,  444.  (See  Board  of  Engineers.) 
Canse  of  accident,  '72,  452, 460.  Miter  sills  repaired,  '72, 57, 444, 452, 460.  Canal 
opened  to  commerce  February  26, 1872,  '72,  444 ;  '73,  529. 

183^-73.  After  November,  1873,  all  work  done  by  hired  labor,  '75,  i,  772.  Widening 
section  No.  2,  lower  dam ;  guide  walls  completed,  '73,  527. 

1873-74.  Bock  excavation  at  head  and  foot  of  canal ;  also  upper  dam  neiirly  com- 
pleted; on  account  of  high  proposals  work  done  by  hired  labor,  '74,  i,  68,567. 
Cost  uf  rock  excavation  by  ($8.83  and  |9.32  per  cubic  yard),  '74,  i,  568. 

1874-75.  Repairs  and  extension  of  lower  dam,  repairs  to  upper  dam,  rock  excava- 
tion at  head  of  canal,  cost  of  ($4.95  per  cubic  yard),  '75,  i,  772. 

1875-76.  Limited  (by  high  water  and  accident  to  coffer  dam)  to  removal  of  600 
cubic  yards  of  rock  from  entrance,  '76,  i,  748. 

1876-77.  No  work  done,  on  account  of  high  water,  '77,  92,  605.  History  of  canal, 
'78.776. 

1877-78.  5, 659  cubic  yards  of  rock,  817  cubic  yards  earth  and  iron  barge  removed 
from  head  of  canal.  Cross  dam  at  head  of  falls  extended  128  feet,  '78,  106, 769, 
788. 

1878-79.  Progress  on  moveable  dam  at  head  of  Falls,  '79,  143,  1283,  1285,  1288. 


1678-79  '79  143  12%  1296. 
Edsumd  of  condition  of  canal  and  accessories,  '75,  i,  779;  '76,  i,  757;  '77,  614;  '78, 

772,782;  '79.  1291. 
Pbysical  Cliaracteristics.    (See  also  Ohio  Biver.) 
At  Falls,  '66,  iv,  264.    Distance  from  Pittsburgh  to  Falls  (615  miles),  from  Falls  to 

Cairo  (400  miles),  '66^  iv,  264.    Corrected  by  subsequent  snrveys  (967  miles), 

'69,  52,  353.    Amount  of  sediment  deposited  in  locks,  '76^  i,  759 ;  '77,  611. 
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Plans. 

Description  of  varions  routes  examined,  '68|  541.    Present  system  of  sospendisg 
lock  gates  defective ;  abandonment  of  rollers,  '77,  618.    (See  Projects.) 
Private  and  Corporate  IFork* 

Louisville  and  Portland  Canal  Company,  chartered  by  State  of  Kentucky,  with  au- 
thority to  build  locks  and  a  canal  on  Kentucky  side  of  Falls.  6anal  com- 
menced 1825,  and  boats  passed  throngh  1828.  Locks  originally  184  feet  by  50 
feet;  in  1865  two  new  locks  completed,  390  feet  by  80  feet,  '66,  iv,  264. 

History  and  description  of, '68,  531;  '69,278:  '70,385;  '73,531,538;  '78,776; 
Miscellaneous  H.  Doc.  83,  40th  Cong.,  2d  Sees.,  '73,  530,  540.  Canal  com- 
pany claimed  that  the  appropriation  of  1872  (f300,000)  was  upon  condition  that 
toils  be  reduced  to  5  cents  per  ton  ;  deny  right  of  United  States  to  so  reduce, 
and  oppose  application  of  appropriation,  '72,  445,  449;  injunction  granted  by 
Supreme  Court  against  canal  company  interfering  with  work,  '72,  452 ;  '73, 
527,  5.30. 

State  of  Kentucky,  1872,  authorize  transfer  of  canal  to  United  States,  '73,  534. 
Proposition  of  company  to  surrender,  '73,  530,  534,  539;  accepted  by  United 
States,  and  provision  made  by  act  of  Congress  to  complete  transfer,  '75,  i,  777; 
transfer  made  June  11,  1874,  '75,  1,  778.  Bight  of  the  city  of  Louisville  to 
grant  use  of  canal  property  interferes  with  management  of,  by  United  States, 
'76,  i,  759,  765.  (See  Legislation.) 
Projects* 

Mig.  6.  Weitzel,  1868,  for  canal  and  locks  on  Indiana  side,  canal  120  feet  wide;  6 
feet  of  water  on  miter  sill ;  locks  100  feet  by  400  feet,  '68,  529 ;  lockage  24  feet  in 
two  lifts ;  length  of  canal  2^^  miles,  '68,  ^0,  together  with  ext<ension  and  com- 
pletion of  present  Louisville  and  Portland  Canal  (see  Private  and  Corporate 
Work)  to  width  of  90  feet,  with  six  feet  of  water  on  miter  sills ;  locks  335  feet 
by  80  feet,  '68,  531,  together  with  masonry  dam  on  crest  of  rocks  in  front  of 
Louisville,  and  a  timber  dam  at  (foot  of  Falls)  Falling  Run ;  both  dams  to  be 
provided  with  proper  sluices,  '68, 535.  Project  modified  by  substitution  of  crib 
in  place  of  masonry  dam  (upper),  also  lock  in  lower  dam,  '68,  523 ;  so  much  of 
above  project  as  the  construction  of  upper  and  lower  dam,  with  lock  at  latter, 
and  extension  and  enlargement  of  present  Louisville  and  Portland  Canal  ap- 
proved, '69,  48,  273 ;  development  of  project  requires  the  enlargement  of  en- 
trance (upper)  to  canal,  with  extension  and  completion  of  apron  dam  (to  pie- 
vent  boats  being  drawn  on  rocks),  with  removal  of  all  rock  within  the  area  of 
to  depth  of  6  feet,  '69,  273 ;  necessity  of  protecting  upper  dam  by  substitution 
of  rock  on  the  apron  in  place  of  sand  and  gravel,  '70,  385;  location  of  lower 
dam  changed  to  head  of  Sand  Island,  '71,  459;  necessity  of  raisins  outer  pro- 
tection-wall (next  to  river)  '72,  446;  miter  siUs  gave  way  upon  hlling  of  the 
locks,  '72,  452, 458,  460;  modifieid  construction  of  (see  Board  of  Engineers),  '72, 
458,  460. 

Modification,  1875,  of  original  project,  i.  «.,  to  diminish  opening  of  Indiana  Chute 
(upper  dam),  to  600  feet,  and  increasing  by  400  feet  the  middle  chute,  '75,  i, 
773 ;  closing  middle  chute  and  400  feet  of  Indiana  Chute  by  Chonoine  wickets, 
'76,  i,  746;  '77,  605.  (See  Operations.)  History  and  description  of  the  work, 
'78,  776.  Description  of  lock  details,  '78,  780. 
Surveys. 

For  ship-canal  around  Falls  began  July,  1867,  '68,  56,  528 ;  previous  surveys  (Captain 
Cram,  1844,  Colonel  Long,  1849),  not  to  supersede  required  surveys;  mmute 
character  of  last  (1867),  '68,  528,  541,  552;  various  routes  examined,  '68,  541. 

Maps. 
In  vicinity  of  Falls,  '78,  780. 

[L.  T.  a] 


OHIO  RIVEB9  and  montli  of  UtUe  Kanawlia  River,  IT.  Ta. 

Survey  for  an  ice-harbor  ordered  by  act  of  March  3,  1879,  '79,  147. 


OliCOTT  HARBOR,  N.  Y.— iMPBOVxioirr  of. 


Appropriations. 

l8o7 $(50,000'67,  32. 

1870 10,000 '70,  52. 

1871 5,000*71,  49. 

1872 10, 000 '72,  46. 
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OI^COTT  HABBOBt  H.  Y.-^ontinaed. 

Appropiiations— Continued. 

ISTli $10, 000 '73,  46. 

1874 10,000'74,  i,  53. 

Itf75 10,000  '75,  i,  68.  ^ 

Total  to  1879 $115,000 

List  of  appropriations,  74,  i,  239;  '76^  ii,  577,  578. 
Commerce. 
Harbor  of  refuge,  importance  as,  '6)5,  iv,  158;  '67,  241;  '74,  i,  238;  '76,  ii,  577. 
Benefits  of  improyements,  '66,  iv,  158,  159 ;  '67,  241.    Local  commerce  small, 
•67,  241;  '68,  250;  '74,  i,  238;  '76,  ii,  577.    Demands  of  commerce,  '70,  199. 
Statistics.  '66,  iv,  166,  167;  '70,  200;  '71,  222;  '73,  355;  '74,  i,  241;  '75,  i,  327; 
'77,  977;  '78,  1272;  79,  1726. 
Contracts* 


Tor. 

Contractor. 

Contract  foi^- 

References. 

1S«7 

Thomaii  Punionii* 

Katerials'. 

Haterlals  and  labor;  also  dredg- 
ing, at  34  cents  per  cnbic  yar£ 
"Wat^riAls 

'67,  241,  243. 

1W7 

Albert  Dodge* 

'67.  241,  243. 

]867 

L.  H.  Coatea 

'70,  100. 

vm 

Pralrt^c  Co 

.  ...  do... - 

*70,  100. 

IHO 

C.  P.  Morse - 

Dredging 

'70, 100. 

1871 

J.  I>.  Cooper 

Materiala  and  labor 

'71,222.  224:  '73,240. 

W% 

do 

'72,  240. 

1873 

H-  J.  If owrv 

do 

'73,  854»  857. 

'75,  i,  826-928. 

'75, 1,  828,  327  ;  '76,  ii,  576. 

1874 

O.  J.  fTtfnninini 

Bock  excavs^on 

1875 

Caae  ft  JenDinin 

do 

*  Annulled,  '69, 180 ;  '74,  i,  230 ;  '76,  ii,  577.  / 

Abatracteof  bids,  '67,  244;  '71,  22.3,224;  '73,  356;  '75,  i,  327. 

Abstracts  of  contracts,  '67,  243;  '69,  1«1;  '71,224;  '73,  357;  '74,  i,  241;  '75,  i,  328. 

Chief  of  Enoinebrs. 
Keports,  '66^  iii,  15,  30;  '67,  32;  '68,44;  '69,  40;  '70,51;  '71,  49;  '72,  46;  '73,  46; 

•74,  i,  53;  '75,  i,  58;  '76,  i,  110;  '77,  117 ;  '78,  132 ;  '79,  175. 
Engineers  in  Charge. 
Capt,  John  A.  Tartly,  1866-'67.    Reports,  '66,  iv,  157,  166. 
Lieut.  Col.  C.  E.  Blunt,  1867-'69.    Reports,  '67,  241;  '68,  249. 
Maj.  M.  D.  McAlester,  1869,  '69,  :)9. 
Capt.  F.  Harwood,  1869,  '74,  i,  239. 

MjgorN.  Bowen,  186^*70,  '69,  39.    Reports,  '69,  180;  '70,  199,  213. 
Lieut.  B.  D.  Greene,  1870,  '71,  49. 
Miy.  J.  M.  Wilson,  ld70-'75.    Reports, '71,  222;  '72,248;  '73,354;  '74,  i,  238; 

*75  i   326. 
Major  Walter  McFatland,  1875-^—.    Reports,  '76,  ii,  576;   '77,  976;  '78, 1272; 

'79,  1726. 
Assistants. 
James  S.  Lawrence,  '66^  iv,  159,  167. 
Capt  W.  A.  Jones,  '68,  44 ;  '70,  51,  198. 
First  Lieut.  B.  D.  Greene,  '70,  51,  198. 
W.  P.  Judson,  '70,  213. 

Estimates* 

By  Capt.  J.  A.  Tardy,  for  pier  extension  and  dredging,  $117,927.32,  '66,  iii,  15,  iv, 

159  *  *67  241  *  "74  i  240. 
By  M^j.' J.  M.  Wiison,  additional  for  oompletian,  (50,000,  '72,  248;  '74,  i,  239,  240, 

241 ;  '75,  i,  327. 

Financial  Statements. 

'67,  32,  241 ;  '68,  44,  250;  '69,  40, 181 ;  '70,  51,  200;  '71,  49,  222;  '72,  46,  248;  '73, 
46,  355;  '74,  i,  53,  241:  '75,  i,  58,  327;  '76,  i,  110,  ii,  577;  '77,  117,  977;  '78, 
132,1272;  '79,175,1726. 


INDEX  OP 
OI.COTT  H^UIBOB,  If.  T.— CouUnned. 


Baatpler. 

IVMtpie* 

nrrdfilng. 

Benuirka. 

Teat. 

1 

1 

J 

L.fl. 

L.fl. 

LA 

iA 

■"* 

IM  Ifauu  ftetof  old  plembnnt 

pier;  *ren«e  coal  Sir dredg- 
W.  »7  cent*  per  onbio  janL 
'Wlok  by  bired  labor  1  repaln . . 

SIB  linear  feel  >nperatrnctDro on 
eaat  and  238  foet  on  wnl  pier 
planked  and  filled  wlta  atmo. 

ObalnictlDDB  lemoTed,    dredg- 
IngtoTandBfeet,                 ' 

Averwo  coat  per  cnblo  tbM  of 
Mcavatton,    I1.S8,    depth   of 
i.ater.l2feet. 

«^..  «.,-«.  II. 

n 

STB 

lU 

m 

ISO 
DO 

M 

m 

jm--n 

a.m 

'70,   SI,    laS;    >74,  1, 
ik:  he.  It  S77.' 

■71t«,  SM,   •M.ll. 

'li.^^iiSt''- 

•T4,i,8a,a«;  •70,11. 

■70, 1,  58,  »!«. 
■70,1.110,11,8711. 

ite 

13,42B(«ld. 
2,38a  lock. 
4.830  rock. 

SISSS^SSKSS;::::; 

No  operationa  durtag  jear 

TB,1T5,I72«. 

History  of  operations,  ■74,  i,  S38;  '7S,  il,  577,  578.    Abstracta  of  material  naed  aod 

norfc  done,  '74,  i,  ^U.     ProviaionB  of  tlie  law  witb  respect  tu  appropriatioiu 

the  cause  of  dolky  in  operatloHB,  '67,  3!. 
Phrslcid  ChwracterlaHca. 
General,  of  Eighteen  Mile  (Jreek,  '66,  iv,  157, 158.    lujarious  effect  of  eaat  pier,  '€6, 

iv,  lOri.     DirectioD  of  prevailing  BtomiB,  '70,  199.    Underlying  bed  of  rock,  '72, 

4(i,  24a;  '7^ii,  578. 
Private  and  Corporate  'Work.        • 
PrevlouH  to  184«.     Pier  950  linear  fitet,  '74,  i,  238.     "  Rliort  pien  at  entrance  of  creek 

built  many  years  ago,  but  now  (1866)  completely  gone,"  '66,  iv,  157. 
Project*. 

By  Colonel  Tnmbnll,  1848,   74,  i,  238;  '76,  ii,  577. 

By  Caiit.  J.  A.  Tardy,  1866,  two  parallel  crib  piera,  200  feet  apart.,  each  1,000  linear 

feet  in  length,  and  extending  to  11  foet  of  water  in  tbe  f^e.  anil  dl«dcing  JD 

chnnnol  and  between  pici-a;  estimated  cost,  |117,^ '66,  iii,  15,  iv,  168,  159: 

'67,  ai;  '74,  1,  !i39;  ■76,  ii,  577. 
By  Maj.  If.  Uoweu,  for  couipletion  uf  operations  by  hired  labor,  '69,  40, 181. 
By  Maj.  J.  M.  Wilson,  for  removal  of  rock  and  dredging,  ^72,  4S,  248;  ■74.  i,S39. 
fiifaum^  of  plans  and  projects,  '74,  i,  S3S ;  '76^  ii,  577. 

8nrveTS« 

ISia  By  Col.  WiUiam  Tumbull,  '74,  i,  238 ;  '76,  ii,  677. 

16ClJ.  Under  direction  of  Capt.  John  A.  Tardy,  by  J.  S.  Lawrence,  '66,  lii,  15,  if, 

157;  ^74,  i,  aa9. 
IrtTO.  Under  direction  of  M^.  N.  Bowen,  by  W.  P.  JudsoD,  '70,  213 :  ^76,  ii,  577. 
'    l»7tf.  Under  direction  of  Msj.  J.  M.  Wilson,  '72,  248;  '76,  Ii,  578.     llemoraDda  of 
souudings,  '70,  199 ;  '74,  i,  239 ;  '76,  Ii,  577,  578. 
Maps. 
'76,  il,  576.    Hap  of  the  harbor  June  30, 1870,  '79, 1726. 
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OLD-SOUSE  CHAHrNEI^,  Pamlico  Sonnd,  AT.  €•— Examinatioit  of. 

Engineers. 

Chiep  of  Engikekbs. 

Beporto,  '73,  79 ;  '74,  i,  89. 
Engineer  in  Charge. 

Mig.  WilHam  P.  Craigliill,  1873.    Report,  '74,  i),  84. 
Assistant. 
George  H.  Elliott.    Report,  '74,  ii,  86. 
Phjsiciil  Cliaracteristicflu 
Obstracted  by  a  lifting  sand  bnlkheMl,  and  connected  irith  the  ocean  by  Oregon 
Inlet,  wMch  is  constantly  shifting  ita  location,  '74,  ii,  84. 
Plans. 
Migor  Craighill  recommends  that  no  money  be  expended  by  the  United  States  in 
attempting  to  improve  this  channel,  '74,  ii,  85. 
SnrreTS. 
1873.  Under  direction  of  Ifi^or  Craighill,  examination  made  by  George  H.  Elliott. 
Beports,'74,  ii,84,85. 


OMAHA,  ]WEBB.^See  KissouRi  Bivkr.) 


ONANCOCK  HABBOB9  TA.-*lMPRoyxMXNT  of. 
Appropriations. 

1879, 13,000,  '79,  77. 

Conuaerce* 

Justification  of  improvement,  '79,  511,  717.    Commercial  importance  of  Onancock, 

•79,  717. 
Statistics,  '79,  511, 718,  719. 
Engineers* 
Chief  of  Engineers. 
Reports,  '78,  76 ;  '79,  77,  96. 

EXGINEBRS  IN  CHARGE. 

Capt.  C.  B.  Phillips,  1878-79,  '78,  76.  Report,  '79,  716. 
lAai.  W.  P.  CraighiU,  1879-'—,  '79,  77.    Import,  '79,  510. 
Assistant. 
J.  M.  Woibrect,  1878-79,  '79,  716.    Report,  '79,  717. 
Estimates*    (See  Projects.) 
Financial  Statements. 
•79,  77,  511. 

Physical  Cliaracteristics. 

Sand-bar  at  mouth  of  harbor,  '79,  717. 
Projects. 

By  Capt.  C.  B.  Phillips,  for  dredgins  a  channel  throngh  the  bar  at  the  month  of  the 
haxbor  and  near  the  wharves,  'MiO  feet  in  width  and  8  feet  in  depth  at  mean  low* 
water,  at  an  estimated  cost  of  $10,000,  '79,  511,  716,  717,  718. 
Snrveir  * 

1878-79.  By  J.  M.  Woibrect.    Report,  '79,  717. 


OH TOUTAOON  HABBOB9  MICH.— Impro\1£3ient  of. 

Appropriations. 

1867 $97,600,  '67,  20. 

1870 10,000,  '70,33. 

1874 23, 000, '74,  i,  30. 

1875 25,000,  '75,  i,  41. 

1876 15,000,  '76,1,93. 

1878 15,000,  '78,  112. 

1879 17,000,  '79,  151. 

Total  to  1879 $202,600. 

Consistent  action  and  large  appropriations  necessary  to  carry  on  the  work  econom* 
icaUy,  '6^79;  '75, 1,  185;  '76,  ii,  321. 
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ONTOIVAGOIV  HARBOB,  nnCH.-Cdntinued. 

Commerce. 

Benefit  of  the  impTOvement,  *70,  91 ;  '71,  108 ;  '72,  113.  Condition  of  basiness  in 
Lake  Saperior  re^icion,  '68,  86.  Necesait^,  availability,  and  importance  of  a  har- 
bor of  refuge,  '67,  63;  '68,  84  j  '71,  30;  '73,  136;  '74,  i,  136;  '76,  i,  185;  '78, 
1131 ;  '79,  1478. 

Statistics,  '67,  64,  65;  '68,  86,  88;  '70,  91 ;  '72,  113;  '74,  i,  135;  '75,  i,  186;  '76» 
ii,  321,  322;  '77,  842;  '78, 1132;  '79, 1479. 
Contracts* 


Year. 


1867 
1807 
1867 
1800 

1870 
1874 
1875 
1877 
1879 


Contraoton* 


8.  8.  Yaagbn 

Peter  Wmte 

Gelley  &  Weston. 
E.  F.  Prince 


James  Mercer 

H.J.  Lutes 

Ames  &  Emery.... 

H.  J.  Lntes 

C.  P.  MaoDongall* 


Contract  foi>— 


and 


Materials 

Materials  and  labor 

do 

Bemoval  of  obstmctlons 
pier  extension. 

Extension  of  west  pier 

Bepairs,  reflUing  cribs 

Extension  of  west  pier,  10  cribs. 

8aper8tnictare 

Extension  of  east  pier,  0  oribs.. 


*67,S7. 
'67,  57. 
•67,  57. 
'69, 24. 72. 

•71, 108. 

•76,  ii,  321. 

•76,  U,  821. 

'77,  Ml  J  '78,  liaL 

^79, 1477, 1479. 


*  Contract  extended  to  corer  three  (8)  additional  cribs,  '79, 1477. 

AbBtracts  of  bids,  '75,  i,  187;  '77.  844 ;  '79, 1479. 
Abstracts  of  contracts,  '67,  57,  64  ;  '68,  88;  '69,  72. 
]>ocamemts«    (Not  published  in  reporto.^ 
H.  Doc.  80,  39tb  Cong.,  2d  Sess.,  details  or  the  survey  of  the  harbor  of  Ontonagon, 
•67,  17, 
Engineers. 
Chief  of  Enginevbs. 
Reports,  '67,  17,  20:  '68,  27;  '69.  24;  '70,  33;  '71,  30;  '72,  30;  '73,  31;  '74^  i, 
36;  '75,  i,  40;  '76,  i,  93;  '77,  97;  '78,  112;  '79,  151. 
Engineers  in  Charob. 
M^j.  J.  B.  Wheeler,  1867-70.    Reports,  '67,  55,  63 ;  '68,  79,  84 ;  '69,  72. 
Capt.  J.  W.  Cuyler,  1870,  '70,  33.    Temporarily  in  charge. 
Mjg.  D.  C.  Houston,  1870-73,  '70,  32.    Reports,  '70,  90;  '71,  108;  '72,  113. 
Maj.  F.  U.  Farquhar,  1873-75,  '73,  29.    Reports,  '73,  133;  '74,  i,  134. 
Maj.  Henry  M.  Robert,  1875-'—,  '75,  i,  40.    Reports,  '75,  i,  185 ;  '76,  ii,  321 ;  '77. 
841 ;  '78,  1131 ;  '79,  1477. 
Assistants 
Henry  Bacon,  1867-'68,  '69,  71.    Reports,  '67,  63;  '68,  84. 
Capt.  J.  W.  Cuyler,  1869,  '69,  70. 
Estfimates.    (See  Projects.) 
Finaoicial  Statememts. 
'67,20;  '68,  27;  '69.  24 ;  '70,  33,  91;  '71,  30;  '72,  30,  113;  '73,  31, 136;  '74,  i,  36, 
134;  '75,  i,  41, 186;  ^76,  i,  93,  ii,  321;  '77,  97,  843;  '78, 112, 1132;  '79,  151, 1478. 
Operations. 


Pier  extension. 

Remarks. 

Year. 

Eastern. 

Western. 

Refermoes. 

Crib. 

Pfle. 

Crib. 

Pile. 

1867-'08 

281 
900 

62 

Lin,/L 

Lin./L 

Work  commenced  October,  1867. . 

455  piles  removed ;  repairs 

Saperstractoies  completed 

•68,27,85. 
•69,  24. 

]8tf8-'t0 

270 

1609-70 

^70,  88,  90. 

1670-71 

160 
64 

*71,  108. 

1871-'72 

'72,  80.  lis. 
'73,  31,  ia& 
'74,  i,  134. 

1872-78 

No  onerations - 

1873-'74 

.f...X...... :..: 

1S74-75 

430 
68 

Rex>airs  

75,  i,  185. 
^76, 1.83,11,822, 

*77,  97.  841.  841 

1875-^76 

500 

Bepairs ;  350  feet  of  snpentruct* 
nre. 

Snperstmotnre   In   process    of 
completion. 

Bepairs';    superstnictare  com- 
pleted. 

Renairs and refltlinff ............ 

1876-'77 

1877-'7« 

78,  112, 1131. 
79, 151, 1477. 

1878-79 

300 
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OH TONAGON  HARBOB,  MICH.— Continued. 

Operations — Continued. 
K^snjn^  of  operations,  '74,  i,  134. 
Abstiacts  of  materials,  '68,  86 ;  '76^  ii,  322  ;  '77,  642 ;  '78,  1132 ;  '79,  1478. 

Physical  Cliaracteristics. 

General  description.  '67,  63.  Freshets,  '67,  64.  Ontonagon  River  lias  not  a  suffi- 
cient Tolume  of  discharge  to  maintain  a  uniform  depth  of  14  feet,  even  if  the 
piers  were  extended  (Major  Raynolds),  '67,  256.  Comparative  depths  of  water 
at  the  mouth  of  the  river  from  1856  to  1867,  '68,  85.  Oscillation  of  water  sur- 
face, '68,  86. 

PriTate  and  Corporate  IFork. 

Attempted  improvements  on  the  part  of  the  county  of  Ontonagon  referred  to,  '68, 
So,  Citizens'  pile- work  at  the  inner  end  of  western  pier,  '73,  136.  The  dredg- 
ing inside  the  shore  line  considered  local  work,  '67,  64. 

Projects. 

By  Major  Wheeler,  for  the  construction  of  two  parallel  piers  of  crib- work,  250  feet 
apart,  2,160  feet  and  2,340  feet  for  the  respective  lengths  of  the  west  and  east 
piers,  across  the  present  channel  and  the  bar  at  the  mouth  of  the  river  to  the 
18-foot  curve  of  Lake  Superior,  at  an  estimated  cost  of  |292,801.  Increased, 
for  dred^nng,  to  $363,770,  '67,  20,  63,  65 ;  '68,  27,  87.  Amount  required  for  com- 
pletion, f  161, 170,  '79,  151.  Discussion  of  the  method  of  construction  of  pier 
work,  and  of  position  of  piers,  '67,  63. 

SorveirSa 
1867.  Inferred  from  '67,  17. 
Maps. 
Of  Ontonagon  Harbor,  '76,  ii,  322. 

[S.  O.  L.  P.] 


a08TE]VAUI.A    AND  COOSAITATTEE  BITEBS,  OA.-Improve- 

MENT  or. 

Appropriations. 

1^74  (Oostenaula River). ..  $10,000,  '75,  i,  77,  794. 

Ib75 5,000,  '75,  i,  77,  794. 

1878 4,000,  '78,  104,766. 

1879 3,000, '79,  141, 1272. 

Total  to  1879 $22,000. 

Comnaerce. 

Does  not  Justify  further  appropriations,  75,  i,  794. 

Engineers. 

Chief  of  Enguteers. 

Reports,  '71,  64;  '72.  59;  '74,  i,  71;  '75,  i,  77;  '76,  i,  87;  '77,  91;  '78,  104;  '79, 
141. 
£x6ixEERS  1.^  Charge. 

Maj.  Walter  McFarland.    Reports,  '71,  497  ;  '72,  481 ;  '75.  i,  792. 

Capt.  L.  C.  Overman.    Report,  '74,  i,  581. 

Capt.  W.  R.  King.    Reports,  '76.  i,  714 ;  '77,  601 ;  '78,  i,  706 ;  '79,  1271. 
Assistant 

R.  C.  iloballa.    Report,  '72,  507. 
Estimates.    (See  Plans. ) 

Financial  Statements. 

•75,  i,  77,  794 ;  '76,  i,  87,  715 ;  '77,  91,  601 ;  '78,  104,  766 ;  '79,  141, 1272. 

<>perations. 

ld74-'75.  River  improved  at  various  places  by  small  riprap  dams,  removal  of  snags, 

gravel,  etc.,  '75,  i,  77,  792. 
1875-*76.  Removal  of  obstructions  and  construction  of  dams  by  hired  labor,  '76,  i, 

87,714. 
1876-^-78.  Operations  suspended,  '77,  601 1  '78,  766. 
ld7d-'79.  Removal  of  obetructious  and  repairing  and  improving  dams  at  11  different 

points,  '79,  141,  1272. 

Physical  Cliaracteristlcs.  * 

Description,  '72,  507 ;  '74,  i,  582. 
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Plans. 

By  R.  C.  McColla,  in  1872,  for  3  feet  water  fix)m  Beeaca  to  Rome,  $10,000  to  $12,000, 

•72.509. 
By  Captain  Overman,  in  1874,  for  removal  of  anaga,  bars,  etc.,  to  obtain  2  feet  to  3 
feet  of  water  from  Resaca  to  Carter's  Mills  for  7  months,  t^,290 ;  for  8  months, 
$10,335 ;  for  9  months,  $16,208.50,  '74,  i,  582. 
By  Captain  King,  in  1879,  for  completing  existing  project,  $6^208.50,  '79, 141, 1272. 
Project* 
By  Mi^or  McFarland,  in  1874,  for  building  dams,  removal  of  snags,  rock,  etc.,  by 
hired  labor,  '75.  i,  77,  792. 
Surveys* 
1872.  By  R.  C.  McCalla,  under  direction  of  M%Jor  McFarland,  from  ResacatoRome. 

Reports,  '72,  481,  507. 
1874.  By  Capt.  L.  C.  Ovennan,  from  Resaca  to  Carter's  Mills.  Report,  '74,  i,  581. 


OSAGE  BlTERt  MO.— Improtemrnt  of. 
Appropriations.^ 

1871 $25,000, '71,333. 

1872 25, 000, '72,  63. 

1873 25, 000, '73,  55. 

1874 25, 000, '74,  i,  61. 

1878 20,000, '78,94. 

1879 20,000, '79,  120. 

Total  to  1879 $140, 000. 

Commerce. 

Real  wealth  of  country  adjacent  to  the  river,  $100,000,000,  '71,  328 ;  commerce  of  the 
river,  nothing.    Remarks  thereon  by  Captain  Allen,  '74,  i,  348:  by  Colonel 
Simpson,  '75,  i,  489^  4^.    Commeroial  importance  of  the  Osage  Valley  described 
in  detail,  '75,  i,  49o.    Reported  by  Colonel  Simpson  as  not  sufficient  to  justify 
the  expense  of  the  improvement,  '75,  i,  493. 
Statistics,  '74,  i,  340 ;  '75,  i,  490. 
Contracts. 
1872.  Howard  Cook,  for  dredging  on  shoals,  '73,  458, 459 ;  relieved  therefrom,  '74, 

i  338 
Abstract  of  bids,  '73,  45a 
Eng^ineers. 
Chief  of  Engineers. 
Reports  against  farther  improvement,  '75,  i,66.    Reports,  '70,  31;  '71,  59;  '72, 
52;  '73,  55;  '74,  i,  61;  '75,  i,66;  '76^  i,  82;  '78,  94;  '79, 119. 
Engineers  in  Charge. 
Lieut.  Col.  W.  F.  Raynolds,  1870-^3.    Reports,  '71,  327,333;  '72,  341. 
Col.  J.  H.  Simpson,  1873-'—.    Reports,  '73,  458 ;  '74,  i,  338 ;  '75,  i,  448, 490 ;  '76^ 
i,  649;  '78,687;  '79,1044. 
Assistants. 
Desmond  Fitzgerald,  on  survey.    Report,  '71,  328. 
Capt.  Charles  J.  Allen,  1871-74,  '71,  334.    Report,  '74,  i,  346. 
Alonzo  Livermore,  1872,  '72,  341. 

Blaisdell,  1873,  '73,  459. 

George  R.  Eichbanm,  1873,  '73,  459.    Death,  '74,  i.  342. 
W.  8.  Simpson,  1874,  '74,  i,  340.    Report,  '74,  i,  341. 
William  M.  Gordon,  1875.    Survey,  '75,  i,  489.    Report,  '75,  i,  493. 
Estimates. 
By  D.  Fitzgerald,  1871,  assistant  engineer  for  the  improvement,  $180, 000,  '71,  332. 
By  Lieutenant-Colonel  Raynolds,  1^0,  for  the  improvement  by  dams,  scraping,  ete., 

$200,000,  '71,  328;  '72,  343. 
By  Captain  Allen,  1874,  for  the  improvement  by  dams,  scraping,  etc.,  $500,000,  '74^ 
1,348. 
By  Colonel  Simpson,  1875,  for  slack- water  improvement, $3,000,000,  '75,  i,  489. 
Financial  Statements. 

•71,  333;  '72.  53;  '73,  460;  '74,  i,  61, 430;  '75,  i,  66, 490 ;  '78,  687 ;  '79,  120. 
Operations. 
Commenced  by  hired  labor  September,  1871,  '71,  333 ;  '72,  341. 
1871-^2.  Scrapinff  on  bars;  11,200  cubic  yards  removed  at  cost  from  25  cents  to  60 
cents  per  yard^  logs  and  stumps  removed  from  channel;  repairs  made  od  four 
Tving  dams  boilt  by  State  authorities.    List  of  shoals  and  work  done  thereoOi 
'72,  342. 
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OpemtiOBS — Continued. 

1879-^'73.  Instrxunental  snirey ;  training  wall  at  Shipley's  Shoal  commenced ;  quarry- 
ing stone  and  cutting  timber,  '73,  458.    . 

1873-74.  6,370  linear  feet  of  dams  and  training  wall  built  on  three  shoals ;  100  feet 
of  old  dam  torn  away ;  channels  scraped  SO  feet  by  2  feet,  two  500  feet  long  and 
one  1,300  feet :  120  trees  cut  from  bank:  62  snags  removed  from  channel,  '74, 
i,338. 

1874-^5.  Repairs  at  Burd's  Shoal ;  2,075  linear  feet  of  dams  built ;  channels  scraped 
50  feet  by  2  feet,  two  300  feet  long  each^  one  500  feet,  one  1,500  feet ;  112  trees 
cut  fkxmi  banks ;  94  snags  removed,  '75,  i,  488, 490.  Survey  for  slack- water  nav- 
igation made,  '75,  i,  493. 

t87&-76.  No  operations ;  further  improvement  reported  useless,  '75,  i,  493 ;  '76,  i, 
649.  Work  abandoned  and  property  sold,  '76,  i,  82. 

liff6-*77.  No  operations ;  no  repo^rt. 

1877-78.  No  operations,  '78,  6H7. 

1878-79.  Repairs  made  on  two  dams ;  1,190  linear  feet  of  dam  built  at  Moore's  Flats, 
where  a  channel  was  scraped  450  feet  by  50  feet ;  906  trees  were  cut  £com  banks ;. 
89  snags  removed,  '79,  1044. 
Pkyslcal  Cliaracterlstics. 

D«ecribed,  '73,  45H ;  '74,  i,  M& ;  '75,  i,  494.    Table  of  shoals,  '71,  332. 
Private  and  Corporate  DForlL. 

The  State  of  Missouri  built  wing-dams  and  dredged  at  several  x>oint8,  '74,  i,  339 ;  at 
an  expense  of  f  175,000,  with  no  value  resulting  there&em,  '74,  i,  345 ;  '75,  i,. 
490. 
Projects* 

By  Mr.  D.  Fitzgerald,  for  improvement  by  dredging  the  shoals  so  &  to  give  3  feet  of 
water  from  Roscoe  to  the  mouth,  233  miles,  at  a  cost  of  $180,000,  '71,  331.  Re- 
marks by  Lieutenant-Colonel  Raynolds  thereon,  '71,  328,  333 ;  by  Colonel  Simp- 
son, '73,  460;  by  Captain  Allen,  '74,  i,  348. 

By  Mr.  William  M.  Qordou,  for  slack-water  navigation  by  27  locks  and  dams,  af  & 
cost  of  $3,000,000,  '75,  i,  496.    Remarks  by  Colonel  Simpson,  '75,  i,  491. 
SvrvevB 

1840.  By'state  Engineer  William  M.  Morrell,  referred  to,  '75,  i,  489. 

Directed  by  act  of  July  11,  1870,  '70,  31.  Examination  made  by  D.  Fitzgerald,, 
October,  1870.  Report  thereon,  '71,  328. 

Instrumental  survey  of  60  miles  of  river  in  1872,  '72,  458. 

For  lock  and  dam  improvement  in  1875,  '75,  i,  489.  Report  of  Mr.  William  M.  Gor«> 
don,  assistant  engineer,  '75,  i,  493;  n;port  of  Colonel  Simpson,  '75,  it  490. 

Survey  of  196  miles,  nom  Ottawa,  Kans.,  to  Osceola,  Mo.,  in  1878,  '79,  1044. 

[S.  O.  L.  P.l 


OSir£GO  HARBOR,  N.  T.— iMPROVEMSirr  of. 

Araropriatioiis. 

1826  (for  survey) $200  00    Act  of  May  20,  1826. 

1827  (for improvement)  33, 348  64  ^ 

1828 ". 9,583  39 

1829 7,472  00 

1831  (4  appropriations)  22, 016  84 

1832....:. -•-  19,000  00 

1833 S»  4^  ^  V '66.  iii  29 

1834 30,000  00  r   ®®» '"» '*'• 

1836 20,000  00 

1837 15,000  00 

1838 46,067  00 

1844 20,000  00 

1852 40,000  OOJ 

1860 •30,000  00  '74,  i,  263;  '76,  i,  599. 

1864  (allotment) 25, 000  00  '66,  ii,  40,  41. 

1866 45,000  00 '66,  iii,  17. 

1867 60,000  00'67,  34. 

1868  (aUotment) 20, 000  00  '68,  46. 

1869  (allotment) 22, 275  00  '69,  22. 


*  Mentioned  in  reports  but  not  in  aots  of  Congress 
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Approprtatioiis— Continued. 

1870 150,000  00 '70,  54. 

1870  (aUotment) 6, 000  00  '71.  51 ;  '74,  i,  264. 

1871 100,000  00'71.  51. 

1872 100,000  00*72.  47. 

1873 100,000  00*73,48. 

1874 75,000  00 '74,  i,  55. 

1876 90,000  00 '75,  i,  60. 

1876 90,000  00'76,  i,  111:'77.  il9. 

1878 90,000  OO'TS,  133. 

1879 90,000  00 '79,  177. 

Total  to  1879 $1, 264, 362  87 

Statement  of  appropriations,  '74,  i,  261,  264;  '76,  ii,  595,  601;  '79,  1734. 
€oiiiiiierce. 

Importance  as  a  harbor  of  refa/^e,  '67,  237.    Jostifioation  of  improTement,  S.  Doc. 

42,  35th  Cong.,  Ist  Sess.,  154;  '66,  iv,  169;  '67,  237;  '68,  46,  247;  '69,  172;  '70^ 

214,  218,  267 ;  '71.  237,  238,  242;  '72,  261,  266;  '73,  372. 
Oswego  seventh  in  rank  in  the  collection  of  United  States  customs,  '70,  215. 
Second  in  rank,  '79, 1737.    Public  right  of  free  access  to  new  harbor,  '70,  ^1. 
Discussion  of  expediency  of  increasing  depth  of  harbor  so  as  to  admit  veesels  of  14 

feet  draught,  '67,  257. 
Statistics,  '66,  iv,  174;  '67.237;  '68,  247;  '69,  172;  '70,  210,  211,  214-217;  '71, 

238;  '72,261;  '73,  373;  '74.  i,  266;  '75,  i,347;  '76,  ii,595;  '77,  983;  '78, 1279; 

'79,  1737.  • 

Contracts* 


Year. 


1866 
1866 
1866 
1866 
1866 
1866 
1867 
1867 
1868 
1860 
1860 
1860 
1870 
1871 
1871 
1871 
1871 
1871 
1871 
1871 
1872 


Contractor. 


A.  P.  Grant 

do 

J.  W.  P.  Allen 

H.  Gleaaon 

Ontario  Iron  WorkB  . 
J.  K.  Collins  d(  Co... 

Edwin  Allen 

do 

D.  C.  Gunn 

W.  M.  Platt 

Pratt&Co 

James  Caldwell 

Poet  &,  Henderson  . . . 
Tbomas  Keeler 

B.  H.  French* 

RN.  Gere 

LeTerich  A,  Gardiner 
Charles  J.  De  Graw. . 

Jesse  Kinff 

James  <>aldweU 

H.  J.  Mowry 


Contract  for— 


Dredginff 

MateriaTand  labor 

Towins  scows 

Hire  of  scows 

Materiala 

do 

Dredging 

Removing  old  crib  and  stone. 

Materials 

do 

do 

do 

do 

Labor  and  materiala 

do 

do 

Timber 

do    

Materials 

do    

Pier  constmction 


Beforence. 


»«,  ir,  177. 

*«,  iv,  177. 

»e6,  iv,  177. 

»66,  iv,  177. 

»66,  iv.  177. 

'66,  iv,  1T7. 

*67,a42. 

'67,  242. 

'68,260. 

'69, 174. 

'69, 174. 

'69, 174. 

'70,  211. 

'71,  237,  240. 

'71,  287,  240. 

'71,  837,  240. 

'72,260. 

'78,260. 

'73,260. 

'72,260. 

'73,871,377;  '74,1.  267. 


*  Declined  to  accept.  '71,  237,  240. 

Abstracta  of  bids,  '67,  242 ;  '68,  250 ;  '69,  173 ;  '70,  211 ;  71,  238,  239,  240;  '72.  288; 
'73,  374,  375,  376.    Abstracts  of  contracts,  '66,  iv,  177 ;  '69>  174 ;  '70,  211;  '71, 
241,  242 ;  '72,  263 ;  '73,  377 ;  '74,  i,  267 ;  '75,  i,  346. 
i>efeo8e. 
Fort  Ontario,  situated  on  east  side  of  harbor,  completely  commands  entranoe,  & 
Doc.  42,  35tL  Cong.,  Ist  Sess.,  p.  154 ;  '70.  210.    Breakwater  wanted  to  form  s 
L arbor  for  United  States  Navy  m  time  of  war,  '76,  ii,  599. 
Documents*    (Not  published  in  reports.) 

H.  Doc.  20,  41st  Cong.,  2d  Sess.,  70,  209 ;  H.  Doc.  263,  41st  Cong.,  2d  Sess.,  '70,  ^' 
iEnflplneers. 
Chief  of  Engineers. 
Reports,  '66,  i,  2,  4,  55 ;  il,  40,  41 ;  iii,  17, 29 ;  iv,  171 ;  '67, 33, 252 ;  '68»  46 ;  '69, 41 ; 
'70,  54,  291;  '71,  51,  242,  246,  247;  '72,  47,  269;  '73,  48;  '74,  i,  55;  '75,  i,59; 
'76,  i,  111;  '77,  118;  '78,  133;  '79.  176. 
Board  of  Engineers. 
Board  recommend,  1853,  the  enlargement  of  the  harbor  by  two  detache<l  bwak- 
waters,  700  feet  in  advance  and  parallel  to  the  original  work,  and  400  feet  ai«it, 
and  afterwards  to  bo  connected  with  the  shore,  '74,  i,  261^. 
(Lieutenant  Colonel  Kearney  and  Majors  Long,  Bache,  and  Tnmball.) 
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£ag;iBeer»— Continaed.  y 

BOASD  OF  Engineers— Gontinned. 

Board  consider,  1870,  that  the  present  harbor  works  are  insufficient  for  the  accoui- 
modAtion  and  protection  of  its  commerce,  and  that  wharf  room  can  only  be  ob- 
taiuisd  by  a  new  outer  harbor,  and  recommend  Mi^or  Bowen's  project,  '70,  54, 
219-222. 

(Lieatenant-Colonel  Woodruff  and  Mnoors  McFarland  and  Bowen. ) 

Board  recommend,  1871,  that  the  work  be  commenced  on  easterly  section  and  ex- 
tended westwardly  to  the  shore,  *71,  245. 

(Lieutenant-Colonel  Woodruff,  Mf^or  Wilson,  and  Captain  Harwood.  Major 
Wilson  dissenting,  submits  minority  report,  '71,  248.) 
Board  reconvened,  lari,to  consider  the  expediency  of  begionrng  work  on  the  pro- 
posed pier  at  the  west  end.  Board  recommend  that  the  request  of  the  town 
of  Oswego  (viz,  that  the  work  be  commenced  at  the  west  end)  be  acceded  to, 
although  still  adhering  to  their  opinions  as  to  the  advantage  of  beginning  at 
the  east  end,  '71,  242.    Beport,  '71,  243-246. 

(Lieatenant-Colonel  Woodruff,  M^'or  Wilson,  and  Captain  Harwood. ) 
Engineers  in  Charge. 

Capt.  William  Smith,  1827,  '76,  ii,  596. 

Capt.  T.  W.  Maurice.  1829,  '74,  i,  261. 

Lieut.  R.  C.  Smead,  1833,  '74,  i,  261 ;  '76,  ii,  596. 

J.  W.  Jndson,  1838,  '74,  i,  262. 

Captain  Canfield,  1839,  '74,  i,  262. 

M%).  William  Tumbull,  1857,  '76,  ii,  598,  598. 

Maj.  J.  D.  Graham,  1857-^65,  '66,  i,  4;  iu,  16;  '76,  ii,  599.  Report,  S.  Doc.  42, 
35th  Cong.,  Ist  Sess.,  153,  158,  165. 

Mig.  C.  E.  Blunt,  1865-'69,  '66,  ii,  41;  '67,  32;  '68,  44;  '69,  39;  '74,  i,  263;  '76, 
ii,  599,  600.  Reports,  '66,  i,  2,  55,  56;  ii,  40;  iv,  169,  173,  177 ;  '67,  236,  257; 
'68.  246  254. 

Mi^.  M.  D.  McAlester,  1869,  died  April  23,  '69,  :)9. 

Capt  F.  Harwood,  temporarily  in  charge,  '69,  170. 

Maj.  N.  Bowen,  1869^'70,  '69,  39;  '70,  51 ;  '71,  49.  Reports,  '69,  171 ;  '70,  208, 
213. 

Lieut.  B.  D.  Greene,  1870-71,  '71,  49. 

MiM.  J.  M.  Wilson,  )871-'75,  '71,  49 ;  '72, 46 ;  '73, 46;  '74,  i,  53;  75,  i,  58 ;  '76,  i,  110. 
Reports,  '71,  237,  246,  247, 248 ;  '72,  259,  265 ;  '73,  371 ;  '74,  i,  261 ;  '75,  i,  345 ; 
'76,  ii,  595. 

Maj.  W.  McFarland,  1875-^—,  '76,  i,  110;  '77,  117;  '78,  129;  '79,  174.  Reports, 
'76,  ii,  594;  '77,  982;  '78,  1277;  '79,  1732. 

Captain  Canfield,  1839,  '74,  i,  262. 
R.  J.  Dickson,  '70,  213. 
Ettiniates. 


1829 
1883 

1833 

1836 

1857 


1851 
1881 

1806 

1866 

1887 
1867 


Bstiiiiato  by — 


CAptaln  Jianiioe . . 
CoL  J.  6.  Totten . 


do 

Lient^umt  Smead. 
Mi^Gnhsm 


do 

W.  S.  Malcolm 


]i%|or  Blnnt. 


1870 
1870 

1870 


do 

do 

do 

Ifalor  Bowen 

do 

Board  of  Englneen. 


Mj^or  Bowen. 


Sstfmate  for — 


A  breakwater  and  pier  head . 
Paving  breakwater  and  pier 

head 
Masonry  Bnperstmctnre  for 

pier. 
Completing  breakwater  and 

Buperstructare. 
For  repairs  of  breakwater  . . . 


An  onter  breakwater 

Repairs    of  United    States 

d&edge. 
For  annual  repairs 


Dredging  to  12  feet  depth 

Deepening  harbor  to  15 feet. 
Ext^sion  of  light -house  pier 

New  harbor  breakwater 

do 

New  harbor  breakwater,  per 

linear  foot. 
do 


Amount. 


$12,720  00 
43, 000  00 

56,802  00 

111,  942  00 

46,391  00 


463,765  00 
545  00 

10,000  to  12,000  00 

100, 000  to  120, 000  00 

25,000  00 

60,000  00 

2,  600, 000  00 

1, 650,  000  00 

232  89 


Reference. 


'74,  i,  261. 
'74,  i,  262. 

'74, 1,  26?. 

'74,i,262;'76,ii,997. 

S.     Doc.     42,    35th 
Cong.,    1st    Sess., 
pp.  154-156. 
'76,  ii,  599. 
S.     Doc.     42,    35th 

Cong.,  Ist  So88. 
'66,  iv,  173 ;  '67,  34, 

237.     ■ 
^^,  iv,  173. 
'67,  252,  257. 
'67,237;  '68,46,246. 
'69, 172. 
'70,  219. 
'70,  221. 


275  00  i  '74,  i,  264. 


Statements  of  estimates,  1827  to  1874,  '74,  i,  261r-264. 
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Expenditiires.    (See  Financial  Statements.) 

1865.  For  repairs,  f  14,586.17,  '66,  ii,  40. 

1866.  For  repairs,  $17,420.96,  '66,  ii,  40. 

1867.  For  repairs  and  drediring,  $35,705,  *67,  837. 
1879.  For  repairs,  '79,  1736. 

Financial  Statements. 

•67,  34 ;  '68,  247  ;  '69,  41,  172 ;  '70,  54 ;  '71,  51 ;  '72,  47 ;  '73*  48 ;  '74,  i,  55;  '75,  i, 
60;  '76.  i.  111 ;  '77,  119;  '78, 133;  '79,  177. 

Leirislation. 

Of  the  State  of  New  York,  1861,  ceding  jurisdiction  to  the  United  States  of  land  on 
which  masonry  pier  and  storehouses  stand,  '76,  ii,  599. 

Operations. 


1827 
1629 
1830 
1831 
1833 
1835 
1836 
1837 
1838 
1844 
1845 
186»-'55 
18^ 
1857 

1858 
1860-'63 

1864 

1865 

1866 
1867.'68 
186&-'69 
1860-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 

1875-76 

187ft-'77 
1877-78 
1878-79 


Breakwater-commenced 

B  reakwater  completed 

Stone  breakwater  commenced 

Stone  breakwater  continued  and  counter  forts  built 

Stone  breakwater  raised  as  high  as  ton  of  pier 

1, 115  tons  of  limestone  pavement  added  to  breakwater 

600  feet  of  breakwater  finished    

Work  in  progress  s. 

Superstructure  oompleted,  breakwater  and  pier  repidred 

Both  pier  heads  rebuilt  from  wateriine ;  fiice  of  piers  repaired 

155  feet  of  superstructure  on  west  pier  built 

Repairs  continued 

Breach  fully  repaired ;  420  feet  of  west  pier  to  be  rebuilt 

Repairs  as  nr  as  fttnds  would  permit 


Repairs  continued 

800  feet  of  pier  rebuilt  and  crib  work  protection  thrown  around  the 
angle. 

Repurs  continued;  30  new  cribs  put  in  and  ballasted;  600  feet  of 
pier  planked,  and  150  feet  raised  and  leveled. 

3  new  cribs  put  in  section  of  old  works :  649  feet  of  plank  placed  on 
outer  flice ;  70  feet  of  pier  raised  and  leveled ;  300  feet  of  new  crib 
work. 

Repairs  and  dredging  in  progress;  channel  and  harb<»  partially 
available  for  vessels. 

Repairs  and  dredging  In  progress;  greater  part  of  luvbor  will  have 
12  feet  depth. 

Rei>airs  and  dredging  continued ;  work  on  extension  of  pier  com- 
menced. 

487  feet  of  crib  work  completed  and  leveled  up  for  superstructure, 
excepting  60  feet  at  end;  repairs  of  old  breakwater. 

One  crib  completed ;  old  breakwater  repaired;  light-house  pier  fin- 
ished. 

1,059  feet  of  crib  work  and  640  feet  of  superstructure  completed ; 
old  pier  repaired;  short  breakwater  placed  in  angle. 

750  feet  crib  work  and  570  feet  superstructure ;  old  pier  tally  re- 
paired. 

400  feet  of  crib  work  and  1,125  feet  of  superstructure  completed; 
counter  forts  built;  old  pier  repaired :  survey  made. 

1,025  feet  of  crib  work  and  494  feet  of  superstructure  completed; 
counter  forts  built;  800  feet  additional  superstructure  partially 
finished. 

445  feet  of  crib  work  and  470  feet  of  superstructure  completed ;  also 
300  feet  of  superstructure  partially  finished ;  repairs  of  old  and 
new  piers;  counter  forts  built. 

210  feet  of  superstructure  built ;  repairs  of  old  and  new  piers ;  coun- 
ter foris  built. 

423  feet  of  superstructure  completod;  repairs  of  old  and  new  piers; 
counter  fons  built. 

480  feet  of  crib  work  and  250  feet  of  superstructure ;  new  and  old 
breakwater  repaired. 


'74, 1, 261. 
'74,  i,  261. 
'74,  i,  281. 
'74, 1,  26L 
'74,  i,  26L 
'74, 1,  262. 
'74,  i,  262. 
'74,  i,  262. 
'74,  i,  262. 
'74,  i,  263. 
'94,  i,  263. 
'74,  i,  263. 
'74,  i,  263. 

S.Doo.42,WGoiiCnlit 

Sess.,15S. 
'74,  i,  263. 
'74, 1,  268. 

'66,  i,  55. 


'60,  Ii,  40. 

'67,33,236;   '74,1.281 
'06,  246: '74, 1,264. 
'69,  41,  171 ;  TA,  i,  264. 
'70,  54.  20S,  209. 
'71,  61,  237. 
'78, 47,  25a.2«l. 
'73,  48,  871,  372. 
'74,  i.  56,  284-286. 
'75,1,69,845-347. 

'TO,  i,  HI,  II,  584,  S65l 

'77, 118,  962. 

'78, 138,  1277,  1278. 

'79,  176, 1781-1737. 


Histor/  of  work  since  1827,  '74,  i,  261,  263,  264,  265;  '76,  ii,  596-^1. 

Statements  of  matArial  nsed,  '72,  261 ;  '73»  372;  '74,  i,  S«5,  266;  '75,  i,  345-347; 

'76,  ii,  594,  595.    Average  cost  for  the  first  600  feet  of  pier  for  a  deptii  of  19  feet, 

170  per  linear  foot,  next  1705  feet  of  pier  for  a  depth  of  20  to  28  feet,  f  159  per 

linear  foot,  '74,  i,  265  ;  '75,  i,  346 ;  '78,  1279. 
Cost  per  linear  foot,  1874,  21  to  22  feet  in  depth,  $105,  '74, 1,  265 ;  '75,  i,  346 ;  '78, 

1279. 
United  States  dredge  sold,  1861,  for  want  of  funds  to  work  it,  '76,  ii,  609. 


RIVERS  AND  HARB0R8.  405 

OS^HBOO  HARBOB9  N.  ¥.— Continued. 

Pkysieal  CMarmcteristlcs. 

Force  of  storms,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  154;  '66,  i,  50;  iii,  17 ; 
iv,  lej);  '72,  267;  '73,  371:  '74,  i,  265;  '76,  ii,  595;  '79,  1735.  Advance  of 
shore  line,  '68*  246;  '70,  54,  209,  210,  214,  217,  21ri;  '72,  260,  266;  '74,  i,  261 ; 
•75,  i,  345;  '76,  ii,  595.  Water  carve  of  Lake  Ontario,  '73,  :^2,  373.  Great 
changes  in  depths,  '74,  i,  262.  Local  prevailing  winds  from  west  to  northwest, 
•72,267. 
Plaas. 

By  Board  of  En^eers,  1853.    (See  Board  of  Engineers.) 

For  extending  light-honse  pier  northerly  into  the  lake  400  feet  to  500  feet ;  not 
leconunendea  by  Mi^or  Blunt,  '67,  237. 
Private  and  Corporate  VFotlL. 

City  voted  $10,000  for  dredging  harbor,  8.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  166. 

184i6-'56.  Repairs  of  piers  and  dredging  by  city  of  Oswego,  '74,  i,  263. 
Projects.    (See  Estimates.) 

£arly  projects  since  1827,  '74,  i,  261,  262. 

By  J.  W.  Jadson,  1838,  for  removal  of  shoal  in  channel ;  recommended  that  the  con* 
stmction  of  the  breakwater  be  discontinued  and  the  stone  applied  to  the  super- 
structure  of  pier,  '74,  i,  262;  '76,  U,  596. 

By  M^jor  Graham,  1857,  for  repairs  and  preservation  of  harbor,  extension  of  wooden 
uer  600  feet,  repair  of  western  pier  and  dredgijjg,  estimated  cos  ,  $46,391,  8. 
Doc.  42,  35tii  Cong.,  1st  Sess.,  page  154.  Repairs  required  annually;  amount 
annually  for  maintenance,  f  10,000  to  $12,000,  '66,  i,  55 ;  ii,  40;  iv,  169, 173;  '67, 
34,  237,  263 ;  '68»  46. 

For  repairs  to  preserve  light-house  and  dredging.  1866,  to  give  at  least  12  feet  depth, 
eetimated  cost,  $100,000  to  $120,000,  '66,  i,  56,  iv,  169.  For  a  small  experimental 
jetty  to  detain  moving  material,  '66,  iv,  169. 

By  Mi^or  Blunt,  1867,  for  extension  of  light-house  pier  northerly,  estimated  cost, 
$50,000,  '68,  46,  247,  254 ;  '69.  41,  171. 

By  M^or  Bowen,  1869,  for  repairs  of  old  breakwater,  completion  of  new  pier  and 
commencement  or  work  on  new  outer  harbor,  by  a  breakwater  of  crib  work 
(cribs  of  same  model  as  old  ones)  6,000  feet  long,  giving  100  twres  of  anchorage 
between  breakwater  and  12  feet  curve,  estimated  cosr.,  $2,500,000,  '69, 172;  '70,i 
209,  210.  Estimate  revised  to  $1,650,000,  '70,  219.  Recommended  by  Board  of 
Engineers,  '70,  54,  220. 

By  Mjigor  Bowen,  1870,  for  a  breakwater  5,800  feet  lon^  on  line  generally  to  and 
about  1,100  feet  in  advance  of  the  present  west  pier,  leaving  an  entrance  of 
700  feet  between  the  east  end  of  the  new  work  and  light-house  pier  now  build- 
ing. Approved  by  Board  of  Engineers  ;  estimated  cost,  $1,650,000,  '70, 54,  *J20, 
221;  '74.  i,  264;  '76,  ii,  600. 

By  Major  Wilson,  1872,  for  constructing  a  harbor  on  the  east  side  of  the  Oswego 
River;  small  harbor  room  on  east  side  of  river;  various  cousiderations  involved, 
'72,  265-269. 

By  M  ijor  McFarland,  1878,  for  construction  of  east  breakwater,  '79,  177, 1734,  1735. 
Surveys. 

1839.  By  Captain  Canfield,  '74,  i,  262. 

1861.  Of  harbor  by  R.  J.  Dickson,  '70,  213 ;  '74,  i,  264. 

1866.  Resurvey  and  soundings,  '66,  iii,  17,  iv,  173. 

1873.  Surveys  made  through  the  ice,  '74,  i,  262. 

IfAPS. 

Of  Oswego  Harbor,  '66,  i,  5:  '76,  ii,  594. 

Water  curves  of  Lake  Ontario,  1859  to  1873,  '73,  372. 

Of  the  harbor  June  30,  1879,  '79,  1736. 

[L.  M.  M.] 


OTTEB  CREEK*  YT.— Improvement  of. 


Appropriations. 

1872 110,000, '72,  49,272. 

1875 5,000,  '75,  i,  61,  355. 

1878 8,000,  '78,  58,  424. 

1879 5,000,  '79,  m,  399. 

Total  to  1879 128.000,  '79,  398. 

Casaierce. 

Statistics,  '72,  278 ;  '79,  398. 
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CREEK,  TT.— Continued. 


"1872.  Emory  R.  Seward,  dredging,  '72,  272;  '73,  402;  '74.  i,  276.-1873.  James  D. 
Uaucock,  dredgingf  at  40  cents  per  cabic  yard,  '74, 1,  276. — 1875.  James  D.  Han- 
cock, dredging,  at  34  cents  per  cubic  yard,  '76,  i,  259. — 1878.  Bigelow  and  Adsit, 
dredginff,  ac  3^^^  cents  per  cubic  yard.  '73,  399. 

Abstracts  of  contracts,  '73,  402 ;  '75,  i,  355. 

Abstracts  of  bids,  '73,  402 ;  '75,  i,  355;  '79,  399. 

Rejected  bids,  '73,  402;  '74,  i,  57. 

Entflneen». 

Chief  of  Engineers. 

Reports,  '72,  49 ;  '73,  50 ;  '74,  i,  57 ;  '75,  i,  61 ;  '76,  i,  57 ;  '77,  52. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872-^77.    Reports,  '72,  272;  '73,  402;  '74,  i,  276;  '75, 

i,  aw ;  '76,  i,  259. 
Capt.  James  Mercur,  1877,  in  temporary  charge,  '77,  48.    Report,  '77,  254. 
Lienl.  Col.  John  Newton,  1878-'—.     Reports,  '78,  423 ;  '79,  398. 
Assistant. 
D.  White,  '74,  i,  276.     Reports,  '72,  273;  '77,  254. 
£stiniates. 
By  D.  Whit4i,  1872.  for  dredging,  $51,000,  '72,  272,  276,  277. 
By  Lieutenant-Colonel  Newton,    1872,  for  three  projects,   $51,000,  $106,842,  and 

$5t!,l46,  '72,  49,  273,  277;  '74,  i,  276;  '75,  i,  555;  '76,  i,  260;  '77,  254. 
By  Lieutenant-Coiouel  Newton,  1879,  for  completion  of  existing  project,  $30,146, 
•79  399. 
Floancial  Statements. 
'72,  272;  '73,  50;  '74.  i,  67,  276;  '75,  i,  61,  355;  '76,  i,  57,  260;  '77,  52,  254;  'TB^ 
58,424;  '79,66,399. 

Operations. 

1873-74.  Removal  of  19,712  onbic  yards  by  dredging,  '74,  i,  57,  276. 

1874-75.  Operations  suspended,  '75,  i,  61. 

1875-76.  Removal  of  13,000  cubic  yards,  by  dredging,  from  varions  places,  '76,  i, 

57  260. 
1876-77-78.  Operations  suspended,  '77,  52;  '78,  58,  423. 
1878-79.  Dredging  i>f  15,667  cubic  yards  by  contract,  and  432  leaning  trees  removed 

from  banks  by -hired  labor,  '79,  65,  398. 
Physical  Characteristics. 

Described,  '72,273,274. 
^^I&ns 

By  D.Vhite,  1872,  for  dredging,  '72,  273-276. 
Projects. 
By  Lieutenant-Colonel  Newton,  1872.  (1)  for  dredging,  estimated  cost,  $51,000;  (2) 
for  dredging,  diking,  etc.,  estimated  cost,  $106,842;  (3)  a  modification,  esti- 
mated cost,  ^^,146;  3d,  recommended  and  adopted,  '72,  49,  273. 
Surveys. 
1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  D.  White.     Rei>ort,  '79^ 
273. 


OfJACHITA  BIYER,  ABK.,  liA.— Imphovembnt  of. 

Appropriations. 

1871 |25, 000, '71,  59,  334 ;  '72,53. 

1872 60,000,  '72,53;  '73,464. 

1871 26,000,  '71,59,  335;  '72,54. 

1872 40,000, '72,  54;  '73,464. 

1873 60.000,  '73,  56,  484. 

1876 12,000,  '76,  i,  77;  '77,76. 

1878 10, 000, '78,  86. 

1879 10,000,  '79,  115,966. 

Total  to  1879 $243,000 

Statement  of  appropriations,  '77,  479;  '78,  026;  '79,  966. 
Commerce. 
Justification  of  improvement,  '72,  369,  371 ;  '74,  i,  355.    Demands  of  oommeroedo 

not  justify  costly  improvements,  "74,  i,  357,  363. 
Statistics,  '72,  369;  '74,  i,  356,  361;  '77,  478;  '78,  625;  '79.  966.  _ 

•  Annullod.  'TS,  402. 


RIYEBS   AKD   HARBORS.  401 

OUACHITA  BIYER,  ARK.-Continued. 

CoBtracts. 

IdTS.  F.  6.  Oaylord,  for  fhmishing  timber  for  locks  at  Baffalo  Shoals,  Jack'a 
Island,  and  Rock  River,  '73,  4&,  485;  abandoned,  '74,  i,  :^9.— 1875.  Materia] 
sold  on  account  of  abandonment  of  project,  '75,  i,  521. 
Abstracts  of  bids,  '73,  467. 
Eagineers. 
Chief  of  Engineers. 
Reports,  '70,  31,  66;  '71,  59;  '72,  53.  54;  '73,  55;  '74,  i,  61;  '75,  i,  68;  '76,  i,  77; 
'77,76;  '78,86;  '79,  115. 

BOAKD  OF  £nGINEBB8. 

Bevision  of  project  of  Lieut.  Col.  W.  F.  Raynolds,  1873  (no  proceedings  given), 
•74,  i,  352. 
Engineers  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  '71,  334.    Reports,  '72,  345,  346,  367. 

Col.  J.  H.  Simpson,  '73,  53.    Reports,  '73,  464. 

Capt.  W.  H.  H.  Benyaurd,  1873-'—,  '73,  53.    Reports,  '73,  484 ;  '74,  i,  348,  352: 
'75,  i,  521;  '76,  i,  592;  '77,  477;  '78,  623;  '79,  965. 
Assistants. 

J.  Straszer.    Reports,  '71,  338;  '74,  i,  350;  '76,  i,  593;  '77,  477 ;  '78,  624. 

C.  Smith.    Report,  '72,  368. 

C.  W.  Durham.    Report,  '74,  i,  357. 


By  Lieut.  Col.  W.  F.  Raynolds,  1871.  for  temporary  improvement  by  removal  of 

snags  and  obstructions  from  Arkaaelphia  to  month,  $98,300,  '71,  335,  337,  344. 
By  Lieut.  Col.  W.  F.  Raynolds,  1872,  for  permanent  improvement  irom  Camden  to 

Trinity,  by  locks  and  dams,  i.  0.,  two  timber  locks  and  dams  in  Arkansas  and 

three  'in  Louisiana,  $1,162,063;  '73,  53,  55,  346,  348,  367,  371;  '77,  479.    If  of 

masonry,  $2,194,935,  '72,  348,  367,  370 ;  '74,  i,  352. 
By  Capt.  W.  H.  H.  Benyaurd,  1873,  revising  previous  estimate.    If  for  7  locks  and 

dams  of  timber,  $2,644,768 ;  of  stone,  $4,952,976,  '74,  i,  354.    For  8  locks  and 

dams  of  timber,  $2,626,252;  of  stone,  $5,162,319,  '74,  i,  354.    For  10  locks  and 

dams  of  timber,  $2,995,566;  of  stone,  $6,079,233,  '74,  i,  354. 
Financial  -Statements. 
'72,  53,  54;  '73,  56,  465,  485;  '74,  i,  62,  349;  '75,  i,  68,  522;  '76,  i,  77,  594;  '77,  76; 

•78,86;  '79.115. 
Oi^rations. 
1871.  Removal  of  snags  and  obstructions  by  hired  labor/  '71,  334. 
1871-72.  Removal  of  10,277  trees  and  :351  snags,  '72,  53,  55,  345,  347. 
1872-73.  14,121  trees,  131  snags,  6  drift-piles,  and  1  stump  removed,  '73,  55,  465, 491. 
1873-74.  10,074  trees  and  153  snags  removed,  '74,  i,  62,  349,  350. 
1874-75.  87  trees,  118  snags,  ancr2  drift-piles;  alBO  one-half  of  the  wreck  of  the 

Lola  wanna  removed,  '75,  i,  521. 
1875-76.  835  trees  and  653  snags  removed,  '76,  i,  77,  593. 
1876-77.  Removal  of  obstructions  and  construction  of  wing-dams  at  Spoon  Camp, 

Buffalo  Shoals,  '77,  76,  477. 
1877-78.  Removal  of  snagis  and  obstructions  and  construction  of  wing-dams,  '78, 

86,623. 
1878-79.  Removal  of  snags  and  obstructions,  '79,  965. 
Pkygicai  Cliaracteristics. 
In  general,  '71,  368 ;  '74,  i,  358.    Slope  of  river,  '72,  368 ;  '74,  i,  352.    Discharge  of 

river,  '72,  370. 
Plan». 
Assistant  C.  W.  Durham.  1874,  for  an  improvement  to  depth  of  4  feet  by  removal  of 

snags,  with  the  widening  and  deepening  of  channels  by  dredging  and  rock 

excavation,  '74,  i,  362. 
Projects. 
Lieut.  Col.  W.  F.  Raynolds,  1871,  for  the  temporary  improvement  from  Arkadelphia 

to  mouth  by  removal  of  snags  and  dredging  on  worst  bars ;  estimated  cost, 

$98,300,  '71,  337. 
Lieut.  Col.  W.  F.  Raynolds,  1872,  for  permanent  imnrovement  from  Camden  to 

Trinity,  297  miles,  by  locks  and  dams,  and  to  a  aepth  of  not  less  than  4  feet. 

Locks  of  wood,  dams  of  timber  and  stone,  two  locks  and  dams  in  Arkansas, 

$464,233,  and  three  locks  and  dams  in  Louisiana,  $697,850,  '72.  53,  54,  346,  348 

370,  374 ;  '73,  484. 
Bevised  by  Board  of  Bneineers,  1873  (no  facts  given),  '74,  i,  352. 
Capt.  W.  H.  H.  Benyaum,  1874,  recommends  the  abandonment  of  the  above  project 

as  being  too  costly  when  compared  with  the  commerce  to  be  benefited,  '74,  i, 

357. 
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OUACHITA  BITCB,  ABK.--Coiitiiiaed. 

Projecto— Continned. 
Project  abandoned,  1875.  *75,  i,  521:  '77,  479;  '79,  966. 

Capt.  W.  H.  H.  Benyaardy  1877,  for  the  improvement  of  the  river  at  special  points  by 
means  of  wing-dams,  '77,  76,  477 ;  '78^  623. 
Surveys. 
Ordered  July,  1870,  '70,  31,  66. 

1870.  Made  from  Arkadelphia  to  month,  '71,  334,  335. 
1873.  For  more  definite  location  of  locks  and  dams  between  Camden  and  Trini^, 

'73,  485 :  '74,  i,  62,  349,  352. 
1878.  Specisl  survey  of  Catahoata  Shoals,  '79,  115. 

[L.  Y.  8.] 


Oirij^S  HEAB  HABBOB,  HUB.— Bbxakwatsb  at. 

Appropriatioiis. 

1636 $400  00.  Act  of  July  4. 

•1852 15,000  00.  Act  of  August  30. 

1858. 2,902  11.  ActofJune7. 

Total  to  1879 $17, 902  11. 

Contracts. 

1855.  A.  and  £.  G.  Colby,  construction  of  breakwater,  act  of  June  7, 1878. 
Engineers. 
Chief  of  Enginekbs. 

Report,  '66,  i,  7. 
Enqinebr  m  Charge. 
Lieut.  Col.  J.  D.  Graham,  1865.    Report,  '66^  i,  36. 


OZAUKEE  HABBOB9  DFIS.— See  Port  Washington  Harbob. 


PA€1FI€  €OAST,  HABBOB  OF  BE FIJGE.— Examination  fob. 

(IncludingMendocino,  Mack  Arcb,  Bodega  Bay,  Cape  Gregory,  Drake's  Bay,  Hum- 
boldt Bay,  Crescent  City,  Port  Orfora,  and  Trinidad  Harbors — wbicb  see  under 
each  title  in  tbe  index.) 
Commerce. 

Commercial  requirements  and  benefits  discussed,  '77,  1055. 
Euiriiieers. 

Chief  of  Engineers. 
Report,  '77,  123. 

Board  of  Engineers. 
Board  of  Engineers  for  the  Pacifie  Coast  met  August,  1876,  to  examine  the  harbon 
of  Mendocino,  Humboldt  Bay,  Trinidad,  and  Crescent  City,  with  a  view  of  es- 
tablishing a  breakwater  and  harbor  of  refuge.  The  board  consider  that  a  har- 
bor of  very  limited  capacity  could  be  built  at  Mendocino,  Repoit,  '77,  lOBSL 
That  a  harbor  at  Mack  Arch,  Oreg.,  wonld  be  small  but  tolerably  secure,  '77, 
1054.  That  Bodega  Bay,  Cal.,  is  not  well  adapted  for  harbor  of  refuii^e  on  ac- 
count of  the  frequent  fog,  '77, 1051.  That  a  safe  harbor,  one-half  a  mile  square, 
could  be  made  at  Cape  Gregory,  Oreg.,  '77,  1055.  That  when  the  commerce 
Increases  it  may  be  necessary  to  construct  a  harbor  at  Drake's  Bay,  but  not  at 
present,  '77,  1051.  That  it  would  be  almost  impossible  to  construct  a  break- 
water or  jetties  at  Humboldt  Bay.  '77,  1052;  '79,  1785.  That  the  harbor  at 
Crescent  City  is  not  well  adapted  lor  a  harbor  of  refuge,  '77,  1053;  '79, 17^. 
That  Trinidad  Harbor,  for  a  harbor  of  refuge,  is  preferable  over  any  other  site 
between  San  Francisco  and  Puget's  Sonud,  '77,  1052.    That  Port  OHbrd  is  well 

*  Appnypriated  for  breakwater  at  Owl's  Hoad  Harbor,  or  at  Rockland  Harbor,  He.,  aa  tlio  Secretarj  of 

War  ahoold  decide. 
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PACIFIC  COAST  HARBOR  OF  REFUGE— Contmaed. 


_  I — Cootinned. 

Board  of  Ekginebbs — Contiuaed. 

located  for  a  harbor  of  refuge,  the  object' ons  being  the  ereat  depth  of  water  on 
line  of  yropoeed  breakwater  and  the  danger  of  approach  ftom  tne  north  due  to 
Orford  Beef.  '77,  1054. 

CLieutenant  Colonels  Alexander,  Williamson,  and  Stewart,  and  Mi^or  Mendell.) 
Plaas. 

By  Board  of  Engineers,  for  a  breakwater  at  Mendocino,  Cal.,  estimated  cost, 
|3,455J00,  '77,  1052, 1058 ;  at  Mack  Arch,  Oreg.,  estimated  cost,  ^5,748,875,  '77, 
1059;  Bodega  Bay^  Cal.,  estimated  cost,  $6,414,300,  '77,  1058;  Cape  Gregory, 
Oreg.,  estimated  cost,  |3,710,168.  '77,  1059;  Drake's  Bay,  Cal.,  estimated  cost, 
|6,7%,800,  *77, 1058 ;  Crescent  City,  Cal.,  estimated  cost,  •6,022;940.  '77,  1059; 
Trinidad,  Cal.,  estimated  cost,  $7,694,500,  '77,  1058;  Port  Orford,  CaL,  esti- 
mated cost,  $10,507,343,  '77, 1059. 

By  Lieut.  W.  H.  Hener,  for  a  breakwater  at  Crescent  City,  Cal.,  estimated  cost, 
$2,178,008,  '67,  518. 

By  Lieut.  Col.  C.  S.  Stewart,  for  a  breakwater  at  Trinidad,  estimated  cost, 
$13,4^320  to  $19,000,000,  '73,  1147. 

By  Mm.  H.  M.  Bobert,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$2,902,000,  '73,  1127,  1129. 

By  Mai.  J.  M.  Wilson,  for  a  breakwater  at  Port  Orford,  Oreg.,  estimated  cost, 
$3,427,000  and  $9,405,000,  '79,  1804, 1805. 

[E.A.C.] 


PAOAN  CREEK,  TA.— Examixation  of. 


Justification  of  proposed  improTement,  '75,  ii,  158. 
Statistics,  '75,  ii,  156,  158. 
EBgineers. 
CmsF  OF  Enoineebs^ 

Beport,  '75,  i.  95. 
Enginkkr  in  Chabob. 

8.  T.  Abort,  U.  8.  C.  E.,  1875.    Beport,  '75,  ii,  156. 
Assistants 
A.  K.  Michler  and  W.  H.  Powless,  1874,  '75,  ii,  157. 
EstlBiaCes.    (See  Plans.) 
Fkyslcal  Cliaracterlfltics. 

General,  '75,  ii,  156 ;  obstmctions,  bars,  etc.,  '75,  ii,  156. 
Plans. 
By  8.  T.  Abert,  (1)  for  a  dike  4,500  feet  in  length,  at  an  estimated  cost  of  $13,500: 
(2)  for  dredging  a  channel  60  feet  in  width  and  8  feet  in  depth,  at  an  estimated 
cost  of  $28,.^,  '75,  ii,  157. 
Sarveys. 
By  A.  K.  Michler  and  W.  H.  Powless,  nnder  the  direction  of  S.  T.  Abert,  U.  S.  C.  £. 
Beport,  '75,  ii,  156. 


PAMIilCO  RITER,  N»  C— Impboybment  of. 

(See  also  Tab  Biveb,  N.  C.) 

AMraarlatioiis. 

1836 $5,000.    ActofJuly4. 

1838 5,000.    ActofJnly7. 

1876 15,000, '77,  66. 

1879 3,000,  '79,  93. 

Total  to  1879 $28, 000. 

Lists  of,  '79,  703. 

Camaerce. 

Obstructions  placed  in  channel  by  rebels,  '73,  856;  '76»  i,  362.    Jnstifloation  of  im- 
provement, '79,  652. 
&UT1OT1C8,  '73^  866;  '76»i,  363;  '78,  541;  '79,  652, 704. 
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PAJIEIilCO  R1¥£B,  N.  €.-<)ontiiuied. 

Contracts. 

1877.  With  G.  H.  Ferris,  for  dredging,  at  15  cents  per  cubic  yard,  '77,  366. 

1877.  With  Swindell  &  Sparrow, lor  removing  piles,  '77,  366. 
Abstract  of  bids,  '77,  3C6. 

Eng^lneers. 

Chief  of  Engineers. 

R<-port8,  '66,  i,  7 ;  '72,  74 ;  '73,  78 ;  '76, 1,  69 ;  '77,  66 ;  '78,  75 ;  '79,  92. 
Engineers  in  Chabge. 

M^.  W.  P.  Craighill.  1873-'73.    Report,  '73,  854. 

8.  T.  Abert,  U.  8.  C.  E.,  1876.    Reports,  '76,  i,  361 ;  '77,  366;  '78,  540 ;  '79,  649. 
Assistant 

6.  H.  Elliott,  1872.    Report,  '73,  855. 

Estimates*    (See  also  Projects.) 
By  George  H.  Elliott,  for  removal  of  obstmctions,  building  dikes,  and  dredging, 
#,35,000,  '73,  855,  856 ;  '76,  i,  362. 

Financial  Statements* 

'77,  66,  366;  '7^  75,  541 ;  '79, 1)3,  704. 

Operations* 

1847.  Mentioned  only,  '78,  540. 

1877-78.  895  piles  ana  tM'i  tree-stumps  removed ;  also  dredging  in  the  channel,  '78^ 

540  *  '79  651. 
1878-79!  No  operations,  '79,  93. 
History  of  operations,  '79,  649. 

Pliysical  Ciiaracteristics. 

Description  of  site,  '73,  855  ;  '76,  i,  362.    Formation  of  shoals,  etc.,  '73,  856;  '76^  i, 
3J2.    Tides,  '76,  i,  362. 

Plans* 

By  George  H.  Elliott,  for  removal  of  obstructions,  for  building  dikes,  and  for  dx«4^ 
ing,  '73,  856. 

Projects* 

By  8.  T.  Abert,  for  dredging  and  removal  of  piles  and  obstmctions,  at  an  estimated 
cost  of  $28,050,  '76,  i,  363. 

Snnrevs 
1872.  By'George  H.  Elliott,  Report,  '73,  855. 
1875.  Under  direction  of  8.  T.  Abert,  U.  8.  C.  E.,  '76,  i,  361. 

1878.  Under  direcUon  of  8.  T.  Abert,  U.  8.  C.  E.,  '78,  75,  640. 


PAMUIfKEY  BITER,  TA*— Exabonatiok  or. 

Commerce* 

Justification  of  improvement,  '75,  ii,  163,  165. 
Statistics,  '75,  ii,  163,  165. 

Enirineers* 

Chief  of  Engineers. 

Reports,  '75,  i,  95;  '79,  95. 
Engineers  in  Charge. 

8.  T.  Abert,  U.  8.  C.  E.,  1875,  '75,  i,  96.    Report^  '75,  ii,  168. 

Capt.  C.  B.  Phillips,  1879,  '79,  88. 

Estimates*    (See  Plans.) 
Physical  Characteristics* 

Description  of,  '75,  ii,  163,  164,  165. 
List  of  obstructions,  '75,  ii,  163,  164, 166. 

Plans* 

By  8.  T.  Abert,  1875,  for  removal  of  obstructions,  snoh  as  wreoks,  aiuin  and  bai% 
estimated  cost,  (17,508,  '75,  u,  163,  164,  166. 

Surveys* 

By  C.  B.  Shaw,  1836,  '76,  ii,  163. 


Examination  made,  1874,  '75,  i.  95,  ii,  162. 
Examination  ordered,  1879,  '79,  95. 
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PASCAGOITI^A  BIT£R  AND  HABBOR,  MISS.— I^ROYEmi  xt  of. 

Appropriations. 

itsc7 $8,000,  Act  of  March  2. 

Vm 17, 500,  Act  of  May  23. 

1«78 10,000. '79,  834,  835. 

1879 14,000, '79,  105. 

Totaltol879 $49,500. 

CoiMiiierce. 

Jnstitication  of  improvement,  *74,  i,  759;  '79,  839,  840. 
Statistics,  '74,  i,  756,  760;  '79,  835,  840. 
Engineers. 
Chikf  of  Ekqineers. 

Reports,  '73,  66 ;  '74,  i,  74;  '78,  81 ;  '79,  105. 
£kgixeeb8  in  Charge. 
Capt.  C.  W.  Howell,  1873-78.    Report,  '74,  i,  754. 
Capt.  A.  N.  DamreU,  1878-'—.    Report,  '79,  834. 
Assistants.     . 
Lieut.  J.  B.  Qninn,  1873.    Report,  '74,  i,  755. 
Powhatan  Robinson,  1878-^9.    Report,  '79,  837. 
Esdmates.    (See  also  Projects.) 

By  Lleatenaut  Qainn,  for  Jetties  and  dredging,  $42,374.10,  '74,  i,  757. 
Financial  Statements. 

'79,  105,  835,  837. 
LegislailOB.  (See  also  State,  Private,  and  Corporate  Work.) 
Ciiarter  granted  to  A.  A.  Green,  by  the  State  of  MissiBsippi,  enabling  him  to  con- 
stract  a  canal  across  the  bar  at  the  mouth  of  the  river^  and  also  permitting  him 
to  exact  tolls  from  vessels  passing  out  through  it,  '74,  i,  756, 758 ;  $25,000  appro- 
priated by  the  legislature  of  Mississippi  for  the  improvement  of  the  mouth,  '74, 
1,  756,  760.    State  appropriation  annulled,  '79,  837. 

Ooeratlons. 

Ko  operations  until  the  release  of  Noyes*  Canal  is  secured  from  A.  A.  Green,  '79,  8;)4. 
Pkyslcal  Characteristics* 

General,  '74,  i,  765;  '79,  835,  837-839.    Obstructions,  '74,  i,  757;  '79,  8;i5,  838. 
Plans. 
By  Lieut.  J.  B.  Quinn,  for  the  construction  of  Jetties  of  cement-covered  gahions, 

3,500  and  4,000  feet  long :  also,  for  dredging  a  channel  to  the  width  of  100  feet 

and  depth  of  7  feet,  '74,  i,  757. 
State,  Private*  and  Corporate  UTork.    (See  also  Legislation.) 
Koyes'  Canal,  built  under  a  charter  from  the  legislature  of  Mississippi,  at  a  cost  of 

$27,000,  '74,  i,  756,  759;  $%,000  appropriated  by  the  State  and  $5,000  by  the 

citizens  of  Pascagoula  for  the  improvement  of  the  mouth  of  the  river,  '74,  i, 

756,  760.    State  appropriation  annulled,  '79,  837. 

Projects. 

By  Capt.  A.  N.  DamreU,  for  removal  of  snags  and  overhanging  trees ;  for  dreilging 
and  bnildinff  a  Jetty  4,700  feet  in  length,  and,  if  necensarv,  24  wing-dams,  32 
feet  in  length,  at  estimated  cost  of,  originally,  $57,292.40,  subsequently  modified 
to  $53,800,  '79,  835,  836,  840. 
Surveys. 

1873.  Of  Fascagonla  Harbor,  by  Lieut.  J.  B.-  Quinn.    Report,  '74,  i,  755. 

1878-79.  Of  Pascagoula  River,  by  Powhatan  Robinson.    Report,  '79,  837. 


PAS€|IJOTAIf K  BITER,  If.  C— Examination  of. 

Conmierce. 

Commercial  importance  of  Pasquotank  River,  '76^  i,  360. 
Engineers. 
Chikf  of  Enoinebbs. 

Report,  '76,  i,  68. 
Ehginbbb  in  Charge. 
8.  T.  Abert,  U.  S.  C.  E.,  1875.    Report,  '76,  i,  360. 
Estfnintes. 

There  being  no  improvement  required,  no  estimate  was  submitted,  '76,  i,  360. 
Fkysleal  Characteristics. 

General,  '76^  i,  360. 
Survey. 
1875.  An  examination  under  the  direction  of  S.  T.  Abert,  U.  S.  C.  E.    Report,  '76, 
1,360. 


j 
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PASSAIC  RIT£B,  IV.  1.— Imfrovkmkkt  of. 

Appropriatioiift. 

1872 125,000, '72.  80,805. 

1873 25,000,  '73,^. 

1874 20.000,  '74.  i,  95,  ii,  166. 

1875 20,000, '75.  i,  102,ii,22?. 

1876 10,000,  '76,  i,  56,  24§;  '77.  CO,  249. 

1878 , 10,000,  '78.  56,  415. 

1879 2, 000, '79,  64,  392. 

Total  to  1879 $112,000,  '79,  391. 

Commerce. 

Statistics,  '77,  248;  '78,  415;  '79,  391. 
Contracts. 

1872.  Morris  d&  Gammings,  dredging  stone,  (1.10  per  cubic  yard ;  saud,  gravel,  etc, 
90  cents  per  cubic  yard,  '73.  938;  '74,  li,  165;  '75,  ii,  220. 

1873.  James  Caler,  dredging,  '74,  ii,  166;  '75.  ii,  220. 
Abstract  of  bids,  '73,  938. 

En§rineers. 
Chief  of  Enoikebrs. 
Reports,  '71.  83;  '72,  80;  '73»  85;  '74,  i,  95;  '75,  i,  102;  '76,  i,  55;  '77,  50;  '78, 
55 ;  '79,  391. 
Ekoineers  in  Chaboe. 
Lieut.  Col.  Jobn  Newton,  1872.    Beports,  '72,  805,  807, 808 ;  '73»  938 ;  '74,  U,  165; 

'75,  ii,  220;  '76,  i,  248. 
Capt.  James  Meronr,  1877,  in  temporary  charge,  '71,  223.    Report,  '77,  248. 
Lieut.  Col.  John  Newton,  1878.    Reports,  '78,  415;  '79,  391. 
Assistant. 
Capt.  James  Mercur,  '78^  415. 
Estimates. 
By  Lieutenant-Colonel  Newton,  1872,  for  thorough  improvement,  |251,349 ;  for  par> 

tial,  (123,924,  '72.  807,  809. 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  (11^921, 
•79.  392. 
Financial  Statements. 
'72,  80;  '73,  85;  '74,  i,  95,  ii,  166;  '76^  i,  102,  u,  221;  '76^  i,  56,  249;  '77,  50,  849; 
'78,56,415;  '79,64,392. 
Operations. 
Belleville  Bar: 
1872-^73.  Removal  of  4,719  ouhic  yards  material  by  dredging;  750  feet  of  emhank- 

nient  built,  '73.  85,  938. 
1873-^4.  Removal  of  5,820  cubic  yards  of  stone  and  3,807  cubic  yards  of  sand, 
etc. ;  blasting  bed-rock,  by  hired  labor,  to  prepare  for  dredge,  '74,  ii,  165, 166. 
1874-^5.  Completion  of  cut,  2,300  feet  by  75  leet  by  7i  feet,  and  dike  1,C)00  feet 
long.    TotAi  Amount  of  sand,  etc.,  removed,  6,524  cubic  yards;  of  stone,  etc, 
9,828  cubic  yards,  '75,  i,  102,  ii,  220. 
1875-76.  Removal  of  loose  stone,  a  point  of  soUd  rock,  and  a  shoal  at  upper  end 

of  dike,  '76,  i,  55,  248. 
1876-77.  Seventy-five  feet  of  channel  cleared  of  loose  atone,  '77,  248. 
Uutherfin'd  Park  Bar, 
1873-74.  Cut  2,900  feet  by  50  feet  nearly  completed,  '74,  ii,  166. 
1874-75.  Completion  of  cut,  6  feet  in  depth,  ^75.  i,  102. 

1875-76.  Straightening  the  cut  by  drilling,  blasting,  and  grappling,  '76^  i,  34& 
1076-77.  Removal  of  Sdb  cubic  yards  loose  stone  and  bowlders  mm  the  sides  of 
the  cut,  685  feet  of  channel  cleared,  '77,  50. 
Jiolmee  Bar^  and  other  hara, 
1874-75.  Removal  of  rook  and  bowlders  from  opposite  Passaic,  by  hired  labor, 

'75,  i,  102. 
1875-76.  Drilling,  blasting,  and  dredging  a  cut  1.300  feet  by  40  feet,  or  50  ieet  by 
6  feet;  a  small  bar  above  removed  by  dredging  a  cut  300  feet  in  length,  '7^ 
i,248. 
From  Newark  to  Pasiaio. 
1877-78.  Work  of  clearing  channel  of  loose  stone  continued,  shoal  dredged  netf 

Erie  RaUroad  bridge,  '78,  55,  415. 
1878-79.  Dredging,  removal  of  bowlders,  etc.    Results,  the  river  in  good  condi- 
tion from  Midland  Railroad  bridge  to  Passaic  for  vessels  drawing  6  feet  of  water, 
regardless  of  tides,  '79,  63,  391. 
Physical  Characteristics. 
Description,  '72,  807,  808;  '73.  939;  '74,  ii,  166. 
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PASSAIC  RITBB,  If*  l.-Continned. 

Projects. 

By  Lieatenant-Colonel  Newton,  1872,  for  tboiongh  improTement  of  riyer,  estimated 


costy  1^1,349;  partial^  (13^,924,  for  dredging  and  diking;  the  latter  project 
adopted,  '72,  805,  807. 
eys. 
1871.  Under  direction  of  Lieatenant-Colonel  Newton,  '71,  83.    Report,  '72,  807. 


Sanreys. 

L.  U: 


PASS  AMD   BATOU  MAMCHAC,   AND   AMITE   BITER,  liA.— 

Survey  of. 


Com 

Dimensions  of  vessels  on  Missiflsippi  Sound,  '68k  487. 
Engineers. 
Chief  of  Enoinksbs. 

Beports,  '68,  55,  486;  '79,  112. 
Engineeb  in  Chaboe. 

Mig.  M.  D.  McAIeeter.    Reports,  '68,  474,  486. 

Lient.  J*  E.  Hezlep,  '68,  486.    Report,  '68,  493. 
EidiMates. 

im.  M.  D.  MoAlester,  1868,  for  water  commanication  between  Mississippi  Rivei 
and  Lake  Pontcnartrain,  via  Manchac  and  Amite  Rivers,  $3,800,444,  '68,  491. 
For  water  commanication  from  Mississippi  River,  near  Carrollton  and  Lake 
Pontchartraiu,  $785,939,  '68,  493. 
Pliysical  Characteristles. 

Flood  height  near  New  Orleans,  '68,  487,  489,  492. 
Plana. 

Mig.  M.  D.  McAlester^  1868,  for  establishing  a  continaoas  channel  with  low- water 
depth  of  seven  feet  between  Mississinpi  River  and  Lake  Pontchartrain,  via 
Bayoa  Manchac,  Amite  River,  Lake  Maorepas  and  Pass  Manchac,  by  canal 
from  Mississippi  to  head  of  Crocodile  Bayou,  thence  by  river  and  lake  naviga- 
tion for  a  distance  of  75  miles,  estimated  cost,  $3,800,444 ;  considered  the  least 
favorable  route  between  Mississippi  River  and  Lake  Pontchartrain,  '68,  492, 
496.  In  place  of  the  above  route  suggests  the  following :  A  canal  from  Miss- 
issippi River  i^ear  CarroUlonto  a  point  near  Metaire,  thence  via  the  "  new  canal " 
to  Lake  Pontchartrain,  distance  7  miles,  estimated  cost,  $785,939,  '68,  492, 493, 
496. 


PASSO  CATAIiliO,  TE!K«— (See  Indianola  Habbor). 


PATAPSCO  BITER,  HT.  Branch,  from  lAu^t  Street  Bridge  to 

head  of  tlde-nrater.— Subvsy  of. 

(See  also  Balumobb  Harbor.) 

Commerce. 

Statistics,  '79,  587. 
Engineers. 

Chief  of  Engineers. 

Reports, '78,  69;  '79,81. 
Enoinkrrs  in  Charge. 

Mai,  WilUam  P.  Craighill.    Report,  '79,  579. 
Assistants. 

Capt.  James  W.  Cuyler.    Report,  '79, 181. 

John  L.  Seager,  '79,  579,  581. 
Estimates.    (Bee  Plans. ) 
Physical  Characteristics. 
•79.  5dl,  583,  685. 
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PATAP8CO  BITER,  W.  Branch-Continned. 


Plan«« 

By  Captain  Cnyler,  1879,  for  6  feet  cluuinel  by  dredging,  diking,  embankmentftyeto. 

Estimated  cost,  $173,000,  *79, 580,  584. 
By  MidoT  Craighill,  1879,  for  a  canal  as  preferable  to  improvement  of  the  river, 

'79,  680. 

Surveys. 

1878.  By  John  L.  Seager,  nnder  direction  of  Mtgor  Craighill  and  Captain  Cayler. 
Reports,  '79,  579,  581. 


PATBICIAIV  (San  Francisco  Harbor).— Bkhoval  of  thk  wrxck. 

(See  also  Noonday  Rock.) 

Appropriations. 

1874.  For  removal  of  rocks  and  wrecks,  San  Francisco  Harbor,  |%,000,  '75^  i,  ISL 

Gn§rineers. 

Chief  of  Enoineebs. 

Report,  '75,  i.  123. 
Engineer  in  cIharok. 

Lient.  Col.  C.  S.  Stewart.    Report,  '75,  ii,  710,  712. 
Assistant. 

Lieat.  J.  H.  Weeden.    Report,  '75,  ii,  715. 

Financial  Statements. 

'75,  ii,  712. 

Operations. 

The  wreck  of  the  Patrician  removed  by  hired  labor,  '75,  ii,  714. 

Projects. 

By  Lient.  Col.  C.  S.  Stewart,  for  the  removal  of  the  wreck  of  the  Patrician  by  blast- 
ing, '75,  ii,  715. 


PATSAIilOO  RITER,  AIjA.— Examination  or. 

Commerce. 

Justification  of  the  proposed  improvement,  '79,  851. 
Statistics,  '79,  851. 

Engineers. 

Chief  of  Engineers. 

Reporto,  '78, 81 ;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell,  1878.    Report,  '79,  850. 
Assistant. 

Hiram  Haines.    Report,  '79,  851. 

Estimates.    (See  Plans. ) 

Piijrsicai  Ciiaracteristlcs* 

General  descriptions,  '79,  851. 

Obstractions :  drift  timber,  shoals,  etc.,  '79,  850,  751. 

Plans. 

By  Hiram  Haines :  (1)  for  removal  of  obstmctions,  making  a  complete  improve* 
ment  of  the  river  at  an  estimated  cost  of  ^,500 ;  (2)  for  the  removal  of  ob* 
stmctions  that  form  Impediments  to  moderately  high- water  navigation,  at  an 
estimated  cost  of  |8,700,  '79,  852. 

Snrvejrs. 

1878-'79.  An  examination  by  Hiram  Haines,  nnder  the  direction  of  Captain  Dsm- 
lell.    Reports,  '79,  850,  851. 
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PAWCATirCK  RIVER,  R.  I.  ANR  COIVN.— Impbotbmekt  of. 
Iraroprlatioiis* 

1871 flO.OUO, '71,84. 

18^2 10,000,  '72,82. 

1873 10,000,  '73.89. 

1874 10,000,  '74,  i,  100. 

1875 10,000,  '75.  i,  109. 

Total  to  1879 (50,000. 

Coflunerce. 

Jastitication  of  improyement,  '71,  744,  745;  '74,  ii,  246;  '76,  i,  211. 
STAnsTiCS,  '71,  745-748;  '72.  826;  '74.  ii,  246;  '76,  i,  211. 
Contracts. 
1871.  £.  R.  Seward,  dredginff)  at  35  cents  per  cnbio  yard,  '71, 741 ;  '72,  825. — ^1872. 
T.  J.  Hill,  dreaging,  at  35  cents  per  cubic  yard,  '72,  825.    £.  M.  Payn,  dredg- 
ing, at  96i  cents  per  cubic  yard,  '72.  825.    M.  F.  Brainard,  dredging,  at  ^.75 
per  boar,  '72,  825,  826. — 1875.  J.  H.  Fenner,  dredging,  at  22  cents  per  cubic 
yard,  '75,  ii,  295.    T.  J.  Hill,  dredging,  at  28  cents  per  cubic  yard,  '75,  ii,  295. 
Abstracts  of  bids,  '71.  743;  '73,  980;  '75,  ii,  295,  296. 
Eairiiieers. 
Chibf  of  Enginbebs. 
Reports.  '70.  31,  76;  '71.  84;  '72,  81;  '73,  89;  '74,  i,  100;  '75,  i,  109;  '76,  i,  50; 
'77,  44; '78,  49. 
Enqixeers  in  Charge. 
MiM.  D.  C.  Houston,  1870,  '70,  74. 

Mjy.  G.  K.  Warren,  1870-78.    Reports,  '70,  453 ;  '71,  741,  743;  '72,  824;  •73.  979; 
'74,  ii,  243;  '75,  ii,  295;  '76,  i,  210;  '77.  203;  '78,  243. 
Assistants. 
J.  H.  Dager.    Report,  '71,  744. 
H.  S.  Van  Ingen.    Report,  '72,  826. 
H.  A.  Bentley.    Report,  '74,  ii,  244. 
Estimates.    (See  Projects. ) 
Financial  Statements. 

•71.  84 ;  '72,  82 ;  '73,  89 ;  '74,  i,  100 ;  '75,  i,  109 ;  '76,  i,  50 ;  '77,  44 ;  '78,  243. 
Operations. 
1871-'72.  Removal  of  12,930  cubic  yards  by  dredging ;  channel  945  feet  by  43  feet  by 

5^  feet  '72  82  826 
1872^3.  Removal  of  2i,922i  cubic  yards;  2  feet  depth  of  wat«r  to  Westerly,  '73, 

89,979. 
1873-74.  Depth  of  channel  to  Westerly  increased  to  40  feet  by  5  feet  to  5i  feet,  '74, 

i,  100,  ii,  243. 
1874-75.  Removal  of  38,650  cnbio  yards  from  channel ;  20  tons  of  rock  removed,  '75, 

i,  109,  ii,  295. 
1875-76.  Removal  of  22,618  cnbio  yards:  bowlders  removed;  channel  completed  to 
Westerly,  and  was  continued  2,400  leet  beyond,  the  property  owners  bearing 
half  the  expense,  '76,  i,  50,  210. 
History  of  operations  since  1870,  '74,  u,  244 ;  '75,  ii,  296. 
Physisal  Ciiaracteristies. 
Description,  '71,  744  ;  '72,  82<) ;  '74,  ii,  244,  2'I5.    Character  of  dredged  material, 
'74,  ii,  245.    Tidal  observations,  '71,  742. 
Private  and  Corporate  UToric. 
Channel  excavated  by  citizens  of  Westerly  for  $4,200,  '71,  744.    1876.  One-half  the 
cost  of  extending  channel  2,400  feet  above  Westerly  paid  by  property  owners, 
'76^  ii,  211. 

Projects. 

By  Major  Warren,  1871,  for  dredgins  channel  to  Westerly,  75  feet  by  5  feet,  at  mean 
low-water,  5,000  yards  long,  estimated  cost,  $26,833.  '71,  741,  743,  744. 

Amended,  1872,  to  60  feet  by  5i  feet ;  estimated  cost,  820,500,  '72,  81,  825,  827  ;  '73, 
979.  In  1873  amended  to  60  feet  by  6  feet,  '73,  89.  In  1874  amended  to  75  feet 
by  5|  feet,  and  removal  of  rocks,  '75,  ii,  296.  Total  for  completion  of  project, 
120,817,  '74,  i,  100,  ii,  245. 

Svrreys. 

1870.  By  J.  H.  Dager,  '70,  31,  76 ;  '71,  84,  741,  744 ;  '74,  ii,  243. 
1873.  By  H.  A.  Bentley,  '74,  ii,  243-245. 
Map. 
Of  Pawcatuck  River  and  Little  Narragansett  Bay,  '79,  314. 

[L.M.M.] 
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PAirTUCKET  (SeeKonk)  RITEB,  WL  I.— Xbiprotsmknt  ov. 

Appropriations. 

Tati7 $17,000,  »67,  460. 

1870 8,000,  '70,75. 

1871 7,000,  '71,  84. 

1872 10, 000, '72,  81. 

1873 10,000,  '73,88. 

Total  to  1879 $52,000. 

Statement  of  appropriations,  '76,  i,  207* 

Commerce. 

Jnstiiication  of  improyement,  '67,  450 ;  '79,  306.    I^lniy  to  nayigation  fiom  bridges^ 

'74  ii  227. 
Statistics,  '70,  451 ;  '71,  736 ;  '73,  967 ;  '76,  i,  207. 

Contracm. 

1870.  £.  R.  Seward,  dredging,  at  27  cents  per  onbic  yard,  '70,  451.— 1871.  T.  J.  Hill,* 
dredging,  at  33  cents  per  cubic  yard  '71,  735. — 1871.  E.  M.  Payn,  dredging,  fti 
33  cents  per  cubic  yar^  '71,  735. — 1872.  E.  M.  Payn,  dredging,  at  32^  cents  per 
oabic  yard,  '72,  81H.  £.  R.  Seward,  dredging,  at  17  cents  per  cable  yard,  '75^ 
ii,  290. 

Abstract  of  contracts,  '67,  453. 

Abstracts  of  bids,  '67,  453;  '70,  451 ;  '71,  735 ;  '72,  818 ;  '75,  U,  290. 

Engineers. 

Chief  of  Enoinkers. 

Reports,  '67,  45;  '68,  67;  '69,  58;  '70,  75;  '71,  83;  '72,81;  '73.  88;  '74.  i,98;'75^ 
1,  108;  '76,  i,  49;  '77,  43;  '78,  48;  '79,  56. 
Engixrers  in  Charge. 

Col.  D.  C.  Houston,  1867-70.    Reports,  '67,  449;  '68,  746;  '69,  407. 

Maj.  G.  K.  Warren,  1870-i-.    Reports,  '70,  450 ;  '71,  734 ;  '72, 818 ;  '73, 967 ;  '?i 
ii,  227 ;  '75,  ii,  289  ;  '76,  i,  207;  '77,  199;  '78,  231 ;  '79,  305. 
Assistants. 

N.  E.  Russell.     Report,  '71,  736. 

J.  H.  Dager,  '71,  736. 

H.  A.  Bentley.   Reports,  '72,  819;  '74,  ii,  229. 

Estimates.   (See  Plans  and  Projects.) 
Estimates  unreliable  because  of  the  re-formation  of  certain  bars,  '75,  ii,  290. 

Financial  Statements. 

'67,  450;  '68,  747 ;  '69,  408;  '72,  819;  '73,  967;  '74^  i,  99;  '75,  i,  108;  '76^  i,49;  '77. 
43;'78,  48;'79,  54. 

Operations. 

1866-^67.  Removal  of  12.430  cubic  yards  from  channel,  '67,  45,  499. 

1867-'68.  Dredging  in  channel,  '68,  67. 

1868-'69.  Channel  dredged  to  6  feet  in  depth,  '69,  58,  407. 

1869-^0.  Operations  suspended,  '71,  734. 

1870-71.  Removal  of  16,257  cnbic  yards;  channel  6  feet  deep,  '71,  83,  735. 

1871-72.  Removal  of  21,122  cubic  yards  from  channel,  '72,  81,  818,  820. 

1872-73.  Removal  of  26,073  cubic  yards,  '73,  88,  967. 

1874-75.  Removal  of  7,248  cnbic  yards,  '75,  i,  108,  ii,  290. 

1875-76.  Completion  of  work ;  removal  of  31,347  cubic  yards;  758  cnbio  yards  of 

stone  removed,  '76,  i,  49,  207. 
1876-78-79.  Operations  suspended,  '77,  43,  199;  '79,  54. 
History  of  operations  since  1867,  '74,  ii,  229;  '76, 1,  207;  '79,  305. 

Physical  Characteristics. 

Description,  '71,  735,  736;  '74,  ii,  230;  '79,  305.  Ban  and  bridges,  '74,  ii,  231. 
Tidal  observations,  '71,  736,  738;  '74,  ii,  230,  236. 

Plans. 

By  H.  A.  Bentley,  1874,  for  widening  and  deepening  channel  to  75  feet  by  7  feet, 
and  140  feet  in  width,  between  the  wharves ;  estimated  cost  |6,534,  *li,  ii,  231. 

Projects. 


$15,400, '72,  ^1.81^. 

By  Mi^or  Warren.  1874,  for  dredging  to  9  feet  in  places,  and  for  dredging  cbannel 
throq^^^eaot  diaw  of  Red  Bridge,  '75,  ii,  290. 

*ContnM}t  aiuralled,  '71, 730. 
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PAHrTVCKET  (Seelwnk)  RIYEB,  R.  I.— Continaed. 
Surveys. 

1870.  By  N.  E.  Riiaaell,  '71,  735,  736. 
1870.  By  J.  H.  Dager,  '71,  735,  736. 
1870.  By  H.  A.  Bcntley,  '71,  735,  736. 
Map. 
Sketch  of  chaimel,  '75,  ii,  235. 
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P£A  RITEB,  AIjA.— Survey  ordered  by  act  of  March  3,  1879,  '79, 106. 


PEARIj  RITERy  MISS.— Improvement  of. 
Appropriations. 

1879,  $6,000,  '79,  107. 

Connnerce. 

Benefit  of  improvement,  '79,  880,  885.    Obstmctions  to  navigation,  2  bridges  at 
Jackson,  Miss.,  '79,  884.    Commercial  facilities  of  vicinity,  '79,  899. 
Engineers. 
Chief  of  Engineers. 

Reports,  '7^  85 ;  '79, 107,  111. 
Engineer  in  Char6e. 

Capt.  C.  W.  Howell,  1878-^—,  '78,  85.    Report,  '79,  878. 
Assistant. 
H.  C.  Collins,  1878-79.    Reports,  '79,  880,  886. 
EstimiUes.    (See  also  Projects.) 
By  Captain  Howell,  for  the  improvement  of  the  river  between  Jackson  and  the  month, 
191,740,  '79,  898;  between  Carthage  and  the  month  of  the  West  Pearl  River, 
$116,940,  '79,  900. 
Financial  Statements. 

'79,  107,  879. 

Pliysical  Ciiaraeteristics. 

General,  '79,  880, 881,  887.  Obstructions:  overhanging  and  fallen  trees  and  willows, 
logs,  snags,  etc.,  '79,  880, 881, 888.  Location  of  obstructions,  '79,  882-898.  Rise 
of  river,  '79,  884.  Tendency  to  form  cut-offs,  '79,  884.  Effect  of  the  flood  of 
1874,  '79,  887. 

Plans. 

By  Major  Howell,  for  the  removal  of  snags,  logs,  overhanging  trees,  etc.,  from  the 
river,  (1)  between  Jackson  and  the  mouth,  and  (2)  between  Carthage  and  the 
mouth  of  the  West  Pearl  River,  '79,  898,  900. 
State,  Private,  and  Corporate  UTork. 

Dam  built  across  Farr^s  Slongb,  by  Captain  Poiterent,  for  the  State  of  Mississippi, 
'79,  896.     Unsuccessful  attempt  on  the  part  of  the  State  of  Louisiana  to  cut 
through  the  bayous  and  swamps  to  the  river  above  referred  to,  '79,  897. 
Projects. 

By  M%jor  Howell,  for  removal  of  snags,  logs,  overhanging  trees,  willows,  etc.,  irom 
Pearl  River,  between  Carthage  and  Jackson,  at  an  estim&ted  cost  of  $21,000, 
•79,  878,  900. 

Surveys. 

1878-79.  By  H.  C.  Collins.  Report,  on  survey  above  Jackson,  '79,  880 ;  on  survey 
below  Jackson,  '79,  886. 


PECOIVIC  BITEB,  IV.  T.— Improvement  of. 
Appropriations. 

1871 16,000,  '71,  86,  811. 

1872 10,000, '72,  85,  915. 

1873 10,000,  '73,  93,  1041 

Total  to  1879 t25,000. 

27  EN 
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Benefits  of  improyemeDt  to,  '71,  815,  817.  818. 
Statistics,  '71,  812,  817 ;  '72,  915 ;  '73,  272. 
Contracts. 
1871'-72-73.  M.  F.  Brainard,  dredging,  '71,  812;  '72,  915;  '73,  1041. 
Abstracts  of  bids,  '71,  812;  '72,  915;  '73,  1041. 
EBffineers. 
Chief  of  Engineers. 

Reporte,  '70.  32,  76 ;  '71,  86 ;  '72,  85;  '73,  9.1;  '74,  i,  103;  '75,  i,  106 ;  '76^  i,  53. 
Engineebs  in  Charge. 
Mig.  D.  C.  Houston,  1870,  '70,  74. 
Maj.  G.  K.  Warren,  1H70-76.    Reports,  '70, 454 ;  '71, 811, 814 ;  '72. 914 ;  '73,  lOU ; 

'74  ii  272. 
Maj.  J.  ^,  Barlow,  1876-'—.    Report,  '76,  i,  233. 

ASfllfiTANTS 

Nathaniel  £.  Rassell,  1871.    Report,  '72,  915. 
Heniy  8.  Van  Ingen.    Report,  '72,  915. 
John  H.  Dager.    Report,  '74,  ii,  272. 
lifltiniates. 
By  M%J.  G.  K.  Warren,  for  dredging  channel  from  Indian  Island  to  Terry  and  WelW 

dook,  132,818.50,  '71,  86,  811,  817. 
By  Nathaniel  E.  Russell,  for  dredging  from  Terry  and  Wells^  dook  to  bridge,  |5,720, 

'71.  817 
By  H.  8.  Van  Ingen,  C.  E.,  additional  for  completion,  $27,717.30,  '72,  916. 
Financial  Statements. 

'71,  86;  '72,  85,  915;  '73,  93,  1041;  '74.  i,  103,  ii,  272. 
I«e§rislation» 
Stock  company  chartered  by  State  of  New  York,  for  the  improvement  of  Peconic 
River,  '71,  815.    Charter  annulled,  '71,  815.    $5,000  appropriated  by  New  York 
State,  '74,  ii,  271. 
Operationfl. 
1871-72.  Dredffing  at  the  ''crook"  in  channel  near  the  month,  above  Colonel's 

Island,  and  from  bay  up  to  Riverhead,  '72,  916. 
1872-73.  Dredging  60,045  cubic  yards,  '73,  1041. 
187:^-74.  No  operations,  '75,  i,  106. 
1874-75.  No  operations,  '76,  i,  52,  233. 
Piiysieal  Characteristics. 

Described,  '71,  815. 
Private,  State,  and  Corporate  UToric. 
A  stock  company  chartered  by  State  of  New  York  for  the  improvement  of  the  river 


by  means  of  dams,  canals,  and  locks.  No  work  done.  Charter  annulled,  '71, 
815.  Dredging  by  private  parties,  with  dredging  machinery  run  by  hone- 
power,  '71,  81d.  $5,000  appropriated  by  State  of  New  York  for  improvement 
of  the  Peconic  River,  '73, 93 :  '74,  ii,  271.  Expended  in  dredging,  '74,  ii,  271, 
273.    Dredging  by  citizens  of  Riverhead,  '72,  916. 

Projects. 
By  M%i.  G.  K.  Warren,  for  dredging  channel  6  feet  deep  and  75  feet  wide,  '71,  9S, 
811,  814 ;  '72,  916. 

Surveys. 
Ordered  by  act  of  Congress  approved  Jul^  11,  1870,  '70^  76.    Assigned  to  M^.  6. 
K.  Warren,  and  mMle  under  his  direction  by  Nathaniel  E.  RusselL  Report,  '71, 
815. 


PEE  DEE  RIYEB  (OREAT),  8.  C. -Examination  or. 

Commerce. 

Amount  of  commerce  does  not  J  ustify  improvement,  '73, 756;  H.  Doe.  68, 45th  Coogi 
3d  Sess.,  17. 
En§rineers« 
Chief  of  Engineers. 

Report,  '73,  70i;  H.  Doc.  68,  45th  Cong.,  3d  Sess.,  1. 
Engineers  in  Charge. 

M^.  Q.  A.  Oillmore.    Report,  '73»  753. 

Capt.  C.  B.  PhiUips.    Report,  H.  Doc.  68,  45th  Cong.,  3d  Bess.,  16. 
Assistants. 

G.  Daubeney  '73,  753. 

W.  B.  Page,  n.  Doe.  68,  45th  Cong.,  3d  Bess.,  16, 17. 
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(OBEAT),  S.  C.-Contlnned. 


For  exuuiiutioD,  $103.40,  '73,  753. 
Phrafciil  Cta«nu;terlMlc«. 

Dwoription, '73,  754 ;  H.  Doo.  68,  45th  Cod);.,  MSeae^  17,  18.    Liet  of  obstmctioiu, 

'73, 755;  H.  Doc  68, 45th Cong.,  3d Sesa.,'lH.    Diacharge,  H.  Doc.  68,  45th Cong., 

3d  Sesa.,  19. 
Pluu. 
B;  W.  B.  Page,  for  removal  of  rocks  and  aboalH,  and  conatmctinf^  15  looks  and 

dams;  estimated  cost,  |1,1^,301.    Not  recranmeoded  by  Captain  Phillips,  H. 

Doo.  68,  45th  Cong.,  3d  Seas.,  17,  19,  SO. 

1873,  By  G.  Daabeney,  from  Pine  Bluff  to  Cheraw,  8.  C,  '73,  70,  753. 
tSTB.  Eiaminatiou,  by  W.B.  Page,  from  Cheraw,  S.  C,  to  the  month  of  the  Uwharie 
ElTer,  N.  C,  H.  Doe.  68,  453i  Cong.,  3d  Sew.,  16,  17. 


PEKIOBSCOT  BITER,  IHE.— Iufrovsmmmt  or. 

AMr*pri«tfoiM> 

mis  (surrey) |300.    Act  of  Uaich  8. 

1870 15,000, '70,  es. 

1871 50,000,-71,89. 

1872 40,000, '72,  8S. 

1873 20,000,  '73,  96. 

1874 20,000, '74,  i,  106. 

1876 25,000, '7a,  i,  114. 

1876 10,000, '76,1,  40. 

1878 12,000, '78.37. 

1879 6,000, '79,  45. 

Total  to  1979 (198,300. 

last  of; '78,  929;  '73.1059;  '74,il,300;  '75,11,387;  ■7(M,  164  ; '77,  166; '78, 191; 
'79.248. 

ObetTUctioDs  to,  '88,72,  859,861;  '69,63;  '74,  ii,  333,  335,  etieq.;  '73,  it,  389;  '78; 

193.     Benefit  to,  '68.  970;  '74,  ii,  333  335.     Commercial  advantages  of  Bangor, 

'70,  503.     Commercial  importancn  of  Penob»cot  River,  between  Oldtown  and 

Uedway,  '74,  ii,  333,  334. 
STA-nence,  •68,861,  868, «(«(.;  •70^502,603;  '74.  ii,  333,  334;  '77,158;  '78,103; 

'79.849. 


I«r. 

0-™.^ 

SS  W-- 

•%« 

o^ 

81, «» 

76 

dO-TB 

187* 

'7i,  Ii.  m. 

'iZ 

1M> 

' 

1878.  Arrangements  made  with  Atlantic  Dredging  Company  for  hiring  machinery,. 

etc.,  by  the  day,  '79,  249. 
Abrtiacto  of  bids,  '71,  842;  '7S,  ii.  389;  '76,  i,  156;  '77,  158;  '79,  280. 
Abrtracts  of  contracts, '71,843;  '75,11,390;  '76,  i,  156;  '77,  169;  '79,250. 
Defenae. 
Fort  Enox  being  bnilt  for  protection  of  river ;  also  Fort  Point,  '68, 861 ;  '7«,  WL 
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PENOBSCOT  RIVER,  ME.— Continued. 

1>OClimeilto»    (Not  pablisbed  in  reports.) 
H.  Doc.  91,  39th  Cong.,  2d  Sess./on  survey  and  improyement  of  the  Penobscot  filver, 
•67,  17. 
Enirineers. 
Chief  of  Enoineers. 
Reports,  '66,  ii,  41,  iii,  28 ;  '67.  17,  50 ;  '68,  72 ;  '69,  (S3 ;  ♦70,  81 ;  »71,  89 ;  '72.  87 ; 
'73,  96.  106 ;  '74,  i,  106,  116 ;  '75,  i,  113 ;  '76,  i.  39 ;  '77,  33 ;  '78,  37 ;  '79,  44, 
Engineers  in  Charge. 
Mu.  B.  S.  Alexander,  1866,  '66,  U,  41. 

Lieut.  CoL  G.  Thorn,  1867-'—.    Reports,  '68,  858;  '70,  502,  506;  '71.  840;  '72, 
928;  '73,  1058;  '74,  ii,  299,  331;  '75,  ii.  387;  '76,  i,  154;  '77,  156;  '78.  190;  '79, 
247. 
Assistants. 
James  A.  SuUivan,  1868,  '68,  858.    Report,  '68,  H53. 
Capt.  W.  8.  Stanton,  1873.    Report,  '74,  ii,  332. 
A.  C,  Both,  1875,  '76,  i,  155. 
Esttmates.    (See  also  Projects.) 
By  Lieutenant-Colonel  Thorn,  for  dredging  and  rock  excavation  to  give  a  channel 

18  feet  in  depth,  |665,000,  '68,  860 ;  '69,  63 ;  '70,  82,  502. 
By  Captain  Stanton,  for  blasting  bowlders,  920,000,  '74,  ii,  335.    For  general  im- 
provement of  the  river,  (240,000,  '74,  ii,  3:i2,  342. 
Financial  Statements. 
'70,  82 ;  '71,  89,  841 ;  '72,  88,  929 ;  '73.  96,  1059,  1061,  1062;  '74,  i,  117,  ii,  301 ;  '75. 
i,  114,  ii,  389;  '76,  i,  39, 154;  '77,  33,  156, 158;  '78,  37,  191,  l93;  '79,  45,248,  ^0. 
Operations. 


Dredging  at— 

Sock  excavation  at— 

Year. 

Bangor. 

1 

1 

r 

Indenendence 

Green's  Pier  Ledge. 

1 

1 
1 

Ledge  off  Dole's 
Wharf. 

i 

1 

Beferenoas. 

1870-'71 

O.yds. 
♦20, 170 

O.ydt. 

Tont. 
490 
600 

O.ydt 

Tont. 
80 
800 

O.ydt 

Tont.  O.ydt  Tont. 

O.ydt  O.ydt 

*71.M,  842. 

1871-'72 

•«•••■ 

115 

80 

1 

TaySB.  928. 

1872-'73 

'73,1060. 

I873-'74 

1 25.*  160 

8,222 

83,468 

18,224 

2,633 

150 

'74,  IL  800. 

1874-76 

:io6 

tlM 

'75,11,888. 
'76.i789.165L  156. 

1875-'76 

61,010 

842 
120 

1&76-'T7 

'77, 157. 

1877-'78 

11,024 
16,400 

70 

'78, 101«  198.  m. 
'79,249. 

1878-'7e 

145.4 

*  See  Contracts. 


t3  years'  dredging. 


:  2  years' hiaaUng. 


Physical  Ciiaraeteristics. 

General,  '74,  ii,  3^.    Presence  of  sunken  rocks,  '68,  72,864,  el  $eq, ;  of  bars  and  ibf- 
mation,  '68,  866.    Soundings,  and  character  of  river  bed,  '68,  865;  '74,  ii,  333. 
Tides,  '73,  1059 ;  '78,  191. 
Plans. 

By  Lient«nant-Colonel  Thom,  for  dredging  and  rock  excavation  to  give  a  channel 
150  feet  wide  and  18  feet  deep,  '68,  860. 

By  Captain  Stanton,  for  cutting  a  channel  through  the  obstruotioiis  in  the  river. 
'74.  ii,  341.    For  blasting  of  bowlders  from  the  channel,  '74,  ii,  335. 
Private  an4  Corporate  UTork. 

Partial  removal  of  rock  by  steamboat  company,  '68;  865. 
Projects. 

By  Lieutenant-Colonel  Thom,  for  dredging  and  rock  excavation  to  give  a  channel 
150  feet  wide  and  12  feet  deep,  at  an  estimated  cost  of,  originally,  |125,000,  svb- 
sequently  increased  to  $155,000,  '68,  860 ;  '70,  82,  502 ;  '71,  841.  For  dredging 
through  gravel  bar  to  give  a  width  of  200  feet  and  depth  of  12  feet,  at  an  esti- 
mated cost  of  $70,000,  '74,  ii,  301 ;  modified  to  give  a  depth  of  11  feet>  '76,  i,  155, 
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PENOBSCOT  BITER,  ME.--Ooiitiiiaed. 

1887.  By  James  A.  Siillivan.    Report,  '68,  863. 

18^2.  Under  diieotion  of  Lieutenant-Colonel  Thorn,  by  A.  C.  Both,  '73,  1060;  *76, 

i,  156. 
1873.  By  Captain  Stanton,  from  Old  town  to  Med  war.    Report,  '74, 11,  332. 
1875.  By  A.  C.  Botii,  near  Backsport  Narrows,  '75,  li,  388;  '76,  1,  156. 


PENSACOIiA  HABBOB,  FIjA.— Impbovembmt  of. 
AppropTianoiib« 

1878 120,000,  '78,79. 

1879 10,000,  '79,  101. 

Commerce. 

Statistics,  '77,  410;  '78,  588;  '79.  803,  811,  812. 
CoBtracts. 

1878.  O.  W.  Le  Gallais,  for  the  removal  of  four  wrecks,  '79,  801. 
Abstracts  of  bids,  '79,  805. 


Chief  of  £kginbbrs. 

Reports,  '77,  70,  410;  '78>  79;  '79,  100. 
Engixeeb  IK  Chabge. 

Capt.  A.  N.  Damrell,  1877-^—.    Reports,  '77,  409,  411;  '78,  588;  '79,  801. 
Assistant. 
H.  Haines.    Report,  '79,  806. 
Estimates.    (See  Prujects. ) 
Financial  Statements. 

'79,  101. 
Operations. 

1878-'79.  Removal  of  wrecks  by  contract,  '79,  101,  801,  802. 
Physical  €liaracterlstlcs. 

Description  of,  '77,  409,  410 ;  '79, 101,  802,  806,  807.    List  of  obstructions,  '77,  409, 
410,  412; '79,  810. 

Projects. 

i       By  Captain  Damrell,  1878,  for  the  removal  of  foor  wrecks ;  estimated  cost,  920,000, 
'77,  411 ;  '78,  79,  588. 
For  re-establishment,  1879,  of  old  shore  line  by  construction  of  4,000  feet  of  brush 
and  stone  dike  or  jetties,  and  deepening  channel  across  bars  to  25  feet  depth  by 
300  feet  width ;  estimated  cost,  $177,250,  '79,  101,  803,  806,  807,  810. 

I    Swmreys. 

I        1878.  Examination  and  partial  survey  of  bar,  by  H.  Haines,  '79,  101,  802,  806. 


PEN SAITBlEE  BITEBy  UTIS.-Subvby  of. 

Commerce. 

Local  commercial  interests  and  statistics,  '73,  250,  251. 
Eni^lneers. 
Chief  of  Engineebs. 

Reports, '72,  36;  '73,  36. 
Engineeb  in'  Chabge. 

Maj.  D.  C.  Houston.    Report,  '73,  249. 
Assistant. 
W.  J.  Bryson.    Report,  '73,  250. 
Estimates. 
By  Assistant  W.  J.  Bryson,  for  two  piers  and  a  9-foot  channel,  (133,852.40 ;  for  two 
piers  and  a  12-foot  channel,  (201,852.31,  '73,  250. 
Pbyslcal  Characteristics. 

General,  of  Pensaukee  River,  Harbor,  and  outside  reef,  '73,  249,  251. 
Plan. 
By  Assistant  W.  J.  Bryson,  extension  of  existing  piers  to  9  or  12  feet  of  water,  '73, 
25^. 
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PEMSAUKKB  WIT£]ft,  WIS.— Continued. 

Private  and  Corporate  UTorK. 

A  pile  pier  filled  witn  slabs,  1,000  feet  in  length,  to  5  feet  of  water ;  also  1,500  feet 
of  slab  pier  across  the  marsh ;  dredging  channel  to  9  feet  in  depth :  at  a  total 
cost  of  140,000,  '73,  250,  251. 
Survey. 
1872.  Directed  by  Uaj.  D.  G.  Hooston,  made  by  Assistant  W.  J.  Bryscm,  '73,  36^  9S0. 


PEIf TWATER  HARBOR,  HEICH.— Improvebcemt  of. 

Appropriations* 

MS7 $55, 000, '67,  25. 

1869  (aUotted) 17, 820,  '69,  2'Z. 

1870 10,000,  '70,41. 

1871 10, 000, '71,  39. 

1872 30,000,  '72,37. 

1873 20.000,  '73,37. 

1876 10, 000, '76,  i,  101. 

1878. 10,000,  '78.121,1206. 

1879 6, 000, '79,  63, 1611. 

Total  to  1879 (168,820. 

List  of  appropriations,  '74,  i,  181 ;  '76,  ii,  478;  '79,  1611. 
Coataierce. 

Importance  of  harbor,  '68, 130.    Benefits  of  improvement,  *67,  113 ;  '68,  130. 
Statistics,  '67,  113:  '68,  130;  '69,  90;  '70, 133;  '71,  143;  '72,  188;  '73»  269;  '74, 
i,  180;  '75,  i,  249;  '76,  ii,  478;  '77,  908;  '78,  1206;  '79,  1610. 
Contracts. 
1867.  P.  M.  Danahar,  materials,  '67,  59,  114.    T.  J.  Van  Wagoner,  materials,  '67, 
59, 114.    P.  N.  Gere,  materials,  '67,  59,  114.    Hasbronck  &  Conro,  labor,  '67, 
59, 114. — 1869.  Robert  Rogers,  materials  and  labor,  '69,  89.    Charles  Fitzsim- 
mens,  materials  and  labor.  '69,  89. — 1870.  6.  P.  Adams  &  Bro.,  stone,  '71, 140, 
141.— 1871.  Hurley  &  Corlett,  materials  and  labor,  '71,  140,  143.    T.  8.  White, 
dredging,  '71,  140,  143.    Pierce  &  Whaling,  materials,  '71,  140,  143.    G.  P. 
Adams  &  Bro.,  stone.  '71, 140, 143.— 1872.  T.  S.  White,  material  and  labor,  '73h 
267.— 1873.  T.  S.  White,  material  and  labor,  '73,  267.-1876.  Sqnier  &  White, 
material  and  labor,  '77,  907,  908. — 1877.  Sqnier  &,  White,  dredging,  removal  of 
old  slab  pier  and  building  revetment,  '78,  1205. — 1878.  8quier  &  White,  dredg- 
ing, removal  of  old  slab  pier  and  building  revetment,  '79,  1609. 
Abstracteof  bids,  '69,  89;  '71,  141,  142;  '73,  268;  '77,  909. 
Abstracts  of  contracts,  '67,  59.  114 ;  '68,  131 ;  '69,  89 ;  '73,  268 ;  '77,  909. 
Documents*    (Not  pnblishea  in  reports.) 

H.  Doc.  70,  39th  Cong.,  2d  Sess. 
Eayineers. 
Chief  of  Enoinbbrs. 
Reports,  H.  Doc.  70,  39th  Cong.,  2d  Sess.,  '67,  25;  '68,  34;  '69,  31;  '70,  41;  '71, 
39;  '72,  37;  '73,37;  '74,  i,  43;  '75,  i,  48;  '76,  i,  101;  '77, 106;  '78,  121;  '79, 
63. 
Enoineers  in  Charge. 
M%j.  J.  B.  Wheeler,  1867-'69.    Reports,  '67,  112 :  '68,  130. 
Capt.  F.  U.  Farquhar,  1869-72,  '69,  89,  101 ;  '70,  132 ;  '71, 140 ;  '72,  179. 
Capt.  8.  M.  Mansfield,  1872-'—.    Reports,  '72,  187;   '73,  267;  '74,  i,  179;  '75,  i, 
249;  '76,  U,  478;  '77,  907;  '78,  1206;  '79,  1(309. 
Assistant. 
Capt.  A.  Mackenzie.    Reports,  '67,  112;  '68,  130. 
Estiniates. 
By  Captain  Mackenzie,  $327,713.40,  '67,  25,  113;  '68»  130;  '74,  i,  179,180;  '76^  U, 

478;  '77,  908.    Modified,  '78, 1205;  '79,  1610. 
By  M^lor  Wheeler,  for  dredging,  $40,000,  '69,  31,  89 ;  '70,  41,  ItO;  '74,  i,  179. 
By  Captain  Farqnnar.  for  repairs  ana  revetment,  $54,780 ;  '71,  141 ;  '72,  1H7. 
By  Captain  Mansfield,  additional  for  completion,  ^,780,  '72,  37,  187.    Remoral 
of  old  and  constixiction  of  new  revetment  on  north  side  and  pier  (tztensioD, 
$49,200, '75, 1,48,249. 

Financial  Statements. 

•67,25,113;  '68,  34.  ;15, 131 ; . '69,  31,90;  '70.  41,132,133;  '71.  39,140;  '72,  37,179, 
187;  '73,  37,267;  '74,  i,  43,ltt0;  '75,  i,  48,250;  '76,  i,  101,  ii,  478;  '77,  W 
906;  '78,  121, 1206;   79,  63,1611. 


KIVEBS  AND  HABBOS8. 
PENTITATEB  HARBOR,  nilCH.-Continned. 


,^^,^^ 
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^^ 
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ISSH-'GO.  Work  damaged  by  Btomw,  '69,  31,  90. 

1S70-*71.  Soutli  pier  breached,  '71,  39.     Bad  condition  of  hafbor,  '71,  140. 

1374.  North  pier  breached,  '75,  i,  249. 

1B75.  Pien  damaged  by  oolUdiag  steamera,  '76^  ii,  478.     List  of  repairs  made,  '76, 

il,  478. 
Hiftoiy  of  openitlaDH,  '74,  1, 179 ;  '76,  ii,  479 ;  '79, 1611.    Abstracts  of  materials  naed 

and  work  done, -67,  113; '66,  131; -7(^13!^; '71,  140; '73,  179. 
Phr ideal  Cbaracteiistlcs. 
"  meral,  of  Pentwatcr  Harbor,  'Gt 

'72,  179.     Advance  and  recew  ,    -    ,     ,        , 

nading  the  saud  hills,  '73,  367.     PecnliaritieB  of  the  hatbora  of  Ftankfort  and 

Fentwater,  '76,  ii,  481. 
Prtrate  luid  Corporate  Worb. 
PieviouB  to  1868.     Bridge  piar  on  the  north  dde  tilled  with  slabe;  also  repairs,  '6fl; 

130.    Verj' iiregnlar  and  Inferior  work, '6^  130.    Dredging, '69,  31 :  '76,  ii,480. 
1873.  8S0  linear  feet  irabstaiitlnl  dock,  Joining  government  revetment,  built  by  tbe 

ChJeagv  and  Michigan  Lake  Shore  Bailroad  Company,  '73,  ^167;  '76,  ii,  4B1. 


loval  oir  old 
'71. 


feel;  abaodoiunentofoldslab  pier  recommended,  '67, 113,  11.'):  '68, 130.  Modi- 
fied to  inoreaae  the  width  of  the  present  ontiet  from  76  feet  to  150  feet,  close  pil- 
ing 3,120  linear  feet,  and  2,560  linear  feet  piei  work,  utilizing  a  portion  of  the  old 
work;  also,  dredging  to  IS  feet  of  water ;  estimated  cost,  (3^,713.40, '67,  25,  II 

•68.34,  130;'74,  i,  179;  '76,11,478,479.      Eecommendation  of  ror " 

sontheUbpierrenewed, '69,  31,  89;  '70,  41,  133; '74,  i,  179,  1  HO. 

By  Captain  Farquhai,   1871,  for  widening  the  channel  and  new  r 
39,  140,  141. 

ByMa^r  Mansfield,  1875,  removal  of  old  north  ulab  revetment.  1,500  linear  foot, 
and  replaciiu!  it  with  pile  revetment,  '7S.  1,  4B,  S49: '76,  ii,  478; '77,  907. 

For  dredging,  1876,  and  repairs,  '76,  ii,  47r4.    a€»nm6  of  plans  and  projects,  '74,  i, 
179.    Comparison  of  finished  work  with  that  first  projected,  '76,  ii,  478,  4H1. 

1866.  Under  direction  of  Major  Baynolds,  '76,  ii,  479. 

lflB9-70-Tl,   Under  diraotion  of  Captain  Farquhar,  '76,  U,  480.     Memoranda  of 
soundings,  '76,  ii,  479,481. 


P£RE  HAR^ilTETTEt  niCH.— (See  Lubimqton  Harbob.) 
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PEBilUIISAlirS  BIYEB,  If.  C.-^Impboybment  of. 
Appropriation. 

1876,  ^,500,  '77,  66. 
Commerce* 

Commercial  importance  of  yicinityi  '76,  i,  361. 

Statistics,  '76,  i,  361 ;  '79,  626. 
Engrineers. 

Chief  of  Engineers. 
Reports,  '76,  i,  68 ;  '77,  66 ;  '78,  74 ;  '79,  87. 

Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  C.  E.,  1875^—.    Reports,  '76,  i,  361 ;  '77,  367 ;  •78.  538;  '79,  626. 
Estimates.    (See  Projects.) 
Pinanciai  Statements. 

'77.  66^  368;  '78,  74,  539;  '79,  87,  626. 
Operations. 

1877-'78,  79  stumps,  cypress  kiiees,  and  logs  removed,  *78,  539 ;  '79,  626. 

Pliysicai  Ciiaracieristics. 

General,  '76,  i,  361.    Character  of  river  bed,  '78,  539. 
Project. 

By  S.  T.  Abert,  U.  S.  C.  £.,  for  removal  of  logs  and  debris  accnmulated  about  thern^ 
at  f|n  estimated  cost  of  ^.000,  '76, 1,  361;  '77,  66. 
Survey. 

1875.  Examination  under  the  direction  of  S.  T.  Abert.    Report^  *76,  i,  331. 


PETALIJMA  CREEK,  CAL.— Survey  ordered  by  act  of  March  3,  ld79,  '79^ 

179. 


PETIT  JEAIf  BITEB,  ABK.— Examination  of. 

Commerce. 

Justification  of  improvement,  '71,  353,  354.    Navigation  dependent  on  baokwatei 
of  the  Arkansas  River,  '71,  354. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '70,  31,  66 ;  '71,  59. 
Engineer  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds.    Report,  '71,  350. 
Assistant. 
J.  Straszer.    Report,  '71,  351. 
Estimates.    (See  Plans.) 
Piiysical  Cliaracteristics. 

Described,  '71,  350,  351,  352.    List  of  obstructions,  '71,  351,  353. 
Plan. 


By  J.  Straszer,  for  improvement  by  the  removal  of  obstructions,  such  as  tives, 
snags,  etc. ;  estimated  cost,  $68; 400 ;  not  considered  practicable  by  Cokmel  Kav- 
nolds,  '71,  351,  353. 


Survey. 

1870-71.  By  J.  Straszer,  under  direction  of  Lieutenant-Colonel  Raynolds,  '7Q,  31, 
36;  '71,59,351. 


PHIliADEliPillAy  PA.— Estabushmbnt  and  regulation  of  the  Port 

Warden's  Line. 

Engineers. 

Chief  of  Engineers. 

Reports,  '73,  83,  886 ;  '74,  i,  93. 
Board  of  Engineers. 
Convened  in  April,  1873.    Considered  the  subject  of  **  the  imperfbct  and  uncertain 
condition  of  the  Port  Warden's  Line  of  Philadelphia  and  adjacent  waters.** 
Recommended  that  the  subject  be  referred  to  the  municipal  authorities  of  Phil- 
adelphia, '73,  887. 
(Colonel  Woodruff,  Lieutenant-Colonels  Wright,  Newton,  and  Kurtz,  and  Mi^^r 
Craighill.) 
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FH1IJLD£I«P0IA,  PA.— Continned. 

EBgineers — Continned. 
Engineers  in  Chabob. 
Lieut.  Col,  J.  D.  Kiirtz.    Reports,  '74,  ii,  146,  146;  '77,  270. 
Capt.  William  Ludlow  in  temporary  charge,  1877,  '78,  431. 
Col.  J.  X.  Maeomb.    Reports,  '78,  443 ;  '79,  462. 
Sarvey. 
1878.  By  United  States  Coast  Survey,  '78,  443. 


puns  AMI>  ST.  CI^AIB  BITfiBSy  MICH.— Improvement  of  their 

JUNCTION. 

(See  also  Fine  River  and  St.  Clair  River.) 
Appropriations. 

1875,15,000,  '75,  i,  280. 

Coannerce. 

Requirements  of  commerce  discussed,  '73,  306. 
Statistics,  '75,  i,  280;  '76,  ii,  542. 
Contracts. 
For  dredging,  awarded  and  work  under  it  satisfactorily  executed ;  appropriation 

exhausted  and  work  stopped,  June  10,  1876,  '76,  ii,  541. 
Abstracts  of  bids,  '76,  ii,  541. 
Enirineors. 
Chief  of  Engineers. 

Reports,  '73,  41,  42;  '75,  i,  52;  '76,  i,  105. 
Engineer  in  Charge. 
HaJ.  6.  Weitzel,  1H73-76.    Report  on  survey,  '73,  306.    Orders  reconnaissance, 
'75,  i,  280.    Report,  '76,  ii,  541,  542. 
Assistants. 
H.  A.  Ulffers.    Report,  '73,  306. 
Capt.  A.  N.  Lee.    Report,  '76,  ii,  541. 
Estlnates. 
So  original  estimate  made ;  $5,000  appropriated  and  the  work  was  completed  for 
that  amount,  '76,  ii,  542. 
Fiaanclal  Statements. 

'75,  i,  280;  '76,  ii,  542. 
Operations. 
18?5-^6.  Dred|;ing  under  contract  awarded.    Work  commenced  December  1, 1875 ; 
suspended  Decf&mber  20,  1875;  resumed  April  20,  1876;  completed  June  10, 1876. 
A  channel  through  the  bar  of  12  feet  in  depth  and  9  feet  depth  of  channel  in 
river  was  secured,  which  is  ample  to  meet  all  the  requirements  of  navigation, 
•76,  ii,  541,  542. 
Physical  Ciiaracteristics. 

Described,  '73,  306 ;  '75,  i,  280 ;  '76.  ii,  541. 
Project. 
By  Major  Weitzel,  1875,  for  removal  of  a  bar,  by  dredging  at  the  month  of  Pine 
River,  and  clearing  a  channel  up  the  river  as  far  as  the  appropriation  would 
admit,  '76,  i,  105,  li,  541,  542. 
Sorveys. 
Ordered  by  act  approved  March  3,  1873,  assigned  to  Mai.  ^*  Weitzel,  '73,  41,  42; 
made  nnder  his  direction  by  Assistant  H.  A.  Ulffers,  in  August,  1873.    Report 
'73,  306. 
1875.  Reconnaissance  by  order  of  Major  Weitzel,  '75,  i,  280. 


PnVE  BITEB,  Sagrinaw  Bay,  MICH.— Survey  of. 

Commerce. 

Statistics,  '73,  302. 
Eoffineers* 

Chief  of  Engineers. 
Reports,  '70,  32,  40;  '71.  45;  '72,  42;  '73,  41. 
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PIN£  BJT£R,  Safflnaw  Bay,  1U€H*— Continned. 

Engineers— Continaed. 
Enginebk  in  Charge. 
Maj.  O.  M.  Poe,  1870-73.    Reports,  '71,  188 ;  '73,  300. 

A  RHTRT  A  TffT 

H.  A.  Ulffers.    Report,  *73,  301. 
£8tiuiates#    (See  Plans.) 
Plans. 

By  Major  Poe,  1871,  for  dred^ng  a  channel  throngh  the  har  at  the  mouth,  of  the 
river  7  feet  in  depth ;  estimated  cost,  f7,500,  '71, 188. 

By  H.  A.  Ulffers,  1873,  for  dredging  a  channel  tiirongh  the  bar  at  month  of  the  riTer 
9  feet  in  depth ;  estimated  cost,  if  bottom  is  rocky,  |27,300 ;  if  free  firom  rock, 
$12,740,  '73,  301.  ''The  harbor.  If  made,  can  be  of  no  general  importanioe,  and 
is  not  required  as  a  harbor  of  refuge."  Extract  from  reports  of  Major  Poe,  *73, 
1H9;'73,301. 
SuFvevfl 

1857.  By* officers  of  the  Lake  Survey,  '71,  188. 

1872.  By  H.  A.  Ulflfers,  under  direction  of  M^jor  Poe.    Report,  '73,  300,  301. 


PliATTSBIJBO  HABBOB,  N.  ¥•— iBiPROYBifBNT  of. 
Appropriations. 

1836 110,000,  »66,  ui,  29. 

1837 10, 000, '66,  iii,  29. 

1838 27,500,  '66,  iu,  29. 

1844 10,000,  »66,  iii,  29. 

1864  (aUotment) 2, 000,  '66,  i,  57,  iii,  29. 

1867 26, 000, '67.  234. 

1870 10,000,  '70.  56,  222,  224. 

1871 15, 000,  »71,  53. 

1872 10,000,  '72,  48,  271. 

1873 10,000,  '73,  49. 

1874 5,000,  '74,  i,  56,  874. 

1879 2,000,  '79.65,395. 

Total  to  1879 $i;i7, 500, 

Commerce. 

Statistics,  '67,  235;  '68,  294 ;  '69, 183;  '75,  i,  352. 
Contracts. 

m67.  Luther  Whitney.    Repairs  of  breakwater,  '67,  242. 

1«68.  Emory  R.  Seward,  dredging,  at  35  cents  per  cubic  yard,  '68, 295;  '69, 182,181 

1872.  James  D.  Leary,  constmcuon  of  breakwater,  at  |91.86  per  linear  foot,  '73^ 
393 ;  '74,  i,  274. 

1873.  Luther  Whitney,  construction  of  breakwater,  at  $94  per  linear  foot,  '73,  394 ; 
'75  i  352. 

AbstracWof  bids,  '67.  242;  '68,  295;  '69,  184;  '71,  254,  255;  '73,  393,  394. 
Bocnments*    (Not  printed  in  reports.) 

Relating  to  the  improvement  prior  to  18iS6. 
Engineers. 
Chief  of  Enqikeers. 
Reports,  '66,  i,  2,  iii,  17,  29;  '67,  17,  34;  '68,  48;  '69,  42;  '70,  55;  '71,  52;  '72, 
48;  '73,  49;  '74,  i,  56 ;  '75,  i,  60;  '76.  i,  57 ;  '77,  51 ;  '78,  57  ;  '79,  65. 
Ekoinbers  in  Charge. 
Maj.  C.  E.  Blunt,  1864,  '66,  i,  56, 57. 

Capt.  C.  B.  Reese,  1865,  '66.  i,  57,  ui,  17.    Reports,  '66,  It,  181 ;  '67,  249. 
Lieu? .  Col.  C.  E.  Blunt,  1867.    Report,  '67,  234, 242. 
Capt.  J.  W.  Barlow,  1868-'69,  '68,  48.    Reports,  '68,  293 ;  '69.  181. 
Lieut.  Col.  John  Newton,  1870-'—,  '70,  55.    Reports,  '70,  222,  224 ;  '71,  254;  '72, 

271 ;  '73,  393 ;  '74.  i,  274 ;  '75, 1,  352;  '78,  420 ;  '79,  395. 
Capt.  James  Mercur,  in  temporary  charge,  '77,  48.    Report,  '77,  252. 
Assist  A  nts 
Lieut.  C.  J.  Allen,  '67,  234.    Report,  '67,  249. 
D.  Whit«.    Report,  '77,  252. 
Estimateiu 
By  Captain  Reese,  1866,  for  repairs  of  breakwater.  $25,512.20,  '66,  iii,  17,  ir,  181; 
for  entire  permanent  completion,  |26,500,  '66^  iii,  29 ;  in  1867,  for  dredfring  to 
9  feet,  $12,500, '67,  249. 
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FI.AT'rSBVBO  HABBOR,  IV.  T.—Continned. 

EflttamteS'-Contiiiiied. 
By  Lieutenant  AUen,  1867,  for  dredging  to  13  feet,  182,326.50,  '67,  234,  250. 
fiy  Colonel  Blnnt,  1867,  for  dredging,  $^,000  to  t@3,000,  '67,  34,  234. 
By  Captain  Barlow,  1868,  for  reyetment,  extension  of  breakwater,  and  dredging, 

«5O,00O,  '68,  294. 
By  Lieutenant-Colonel  Newton,  1870,  for  extension  of  breakwater,  revetment,  and 

dredging,  $65,000,  '70,  224.    In  1872,  for  repairs  and  extension  of  breakwater, 

$15,(XX),  '72,  271.    In  1679,  to  complete  required  dredging,  |3,000,  '79,  395. 
FlDaneial  Statements. 
•66^  iii,  17;  '68,  294;  '69,  42,  182;  '70,  55,  222:  '71.  53;  '72,  48,  271;  '73,  49;  '74, 

i,  56,  274;  '75,  i,  61,  353;  '76,  i,  57;  '77,  51,  253;  '78,  57,  ^l ;  '79,  65,  395. 

toerations. 

Early  history  of  operations.  '67,  235 ;  results  to  1865,  a  breakwater  854  feet  long  of 
timber  cribs  39  foet  wide  on  top,  with  batter  on  shore  side  of  2  upon  1,  '66^  iii, 
17,  iv,  181. 

1865.  fiepairs  to  breakwater,  '66,  i,  56,  57. 

18G6-'67.  Repairs  under  contract,  '67,  34,  234. 

1867-^.  Repairs  to  breakwater  completed,  '68,  48,  293. 

1868-'69.  Dredging  to  attain  depth  of  7  feet,  '69,  42,  182. 

1869-^0.  Operations  suspended,  '70,  55. 

1870^71.  Crib  94  feet,  in  extension  of  breakwater,  sunk.  '71,  52,  254. 

18n-72.  Crib  150  feet  sunk  and  94  feet  snperstruotare  built,  '72,  48,  271. 

187^-73.  Crib  100  feet  sank,  150  feet  superstructure  built,  '73,  393,  394. 

1873-74.  Crib  56  feet  sunk,  100  fset  superstmeture  built,  '74,  i,  56,  274. 

1874-75.  56  feet  superstructure  built,  repairs  to  old  breakwater,  '75,  i,  60,  352. 

1875-76-77.  Operations  suspended,  '76^  i,  57;  '77,  51,  252. 

1877-78.  Repairs  to  breakwater  and  dredging,  '78,  57,  420. 

1878-79.  Operations  suspended,  '79,  65,  ^5. 
Physical  CharactertMles. 

'67,  235,  249;  '68,  293;  '78»  421. 
FrtFate  and  Gori^rate  Work. 

SeTeral  hundred  feet  of  wooden  revetment  built  by  New  York  and  Canada  Rail- 
road Company,  a  benefit  to  the  harbor,  '77,  253. 


By  Captain  Reese,  1866,  for  repairs  of  breakwater:  estimated  cost,  t25,512.21,  '66, 

iv,  181 ;  '67,  235. 
By  Captain  Barlow,  1868,  for  dredging,  revetment,  and  extension  of  breakwater 

300  feet ;  estimated  cost,  150,000,  '68,  294 ;  '69,  182. 
By  Lieutenant-Colonel  Newton,  1870,  for  change  in  direction  of,  and  extension  of 

breakwater  400  feet;  estimated  cost,  |65,d00,  '70,  222,  f^ti;  in  1877,  dredging 

shoal, '77,  253 ;  '79,395. 

tarveyfl. 

1867.  Under  direction  of  Captain  Reese,  by  Lieut.  C.  J.  Allen.    Report,  '67,  249. 
1870.  Under  direction  of  Lieutenant-Colonel  Newton,  '70,  222,  224. 
Maps. 
Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  '66,  i. 


PliATTfi^MOIJTII,  NEBR.— (See  Missouri  River.) 


PI«¥]!IOIJTH  B£A€H  AND  HARBOR^  MASS.— Improvement  of. 

Appropriations. 

1824 120,000  00.  Act  of  March  26. 

1825 5,712  00.  Act  of  March  3. 

1826 13,184  90.  Act  of  March  25. 

1830 1,850  00.  Act  of  April  23. 

1831 2,820  00.  Act  of  March  2. 

1832 2,500  00.  Act  of  July  3. 

1833 600  00.  Act  of  March  2. 

1834 2,000  00.  Act  of  June  28. 

1835 700  00.  Act  of  March  3. 

1836 500  00.  Act  of  July  4. 

1838 2,400  00.  Act  of  July  7. 
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PI^YMOUTH  B£A€B[  AJKD  HABBOR,  llIA8S.-Coiitinaed. 

Appropriations^Continnecl. 

1»52 $5,000  00.    Act  of  August  30. 

1864  (allotment) 7,500  00,  '68,  68;  »69.  58,  411;  '76,  i,  17a 

1866  (allotment) 8,300  00,  '66,  ii,  24,  28;  '76,  i,  178. 

1870 10,000  00, '70,  79;  '71.95,893. 

1871 10,000  00, '71.95,  893;  '72,948. 

1872 2,500  00,  '72,93,948. 

1873 3,000  00,  '73.  1099, 

1874 5,000  00, '74,  i,  115,11,324. 

1875 10,000  00,  '75,  i,  120,  ii,  415. 

1878 5,000  00, '78,  45,  221. 

1879 3,500  00,  '79,  51,  273. 

Total  to  1879 (122,066  90. 

Summary  of  appropriations  sinoe  1866,  *79,  272. 
Commerce. 
Requirements  of,  '76,  i,  181. 
Statistics,  '68,  804 ;  '70,  458;  '74,  ii,  350. 
Contracrts. 
1866.  James  and  William  Hall,  1,300  feet  of  breakwater,  $4,736,  '66^  ii.  28.^1870. 
J.  £.  and  G.  Bowlev,  1,700  feet  of  brush  bulkhead  and  jetties,  '71,  893.-1871. 
Oeopge  Clapp,  2,000  tons  of  granite,  at  (2.25  per  ton,  '71.  895.    James  A.  Blais- 
dell,  450  feet  of  bulkhead  and  Jetties,  at  ^86  per  foot,  '71,  895.— 1875.  A.  B. 
Wright,  dredging,  at  23  cents  per  cubio  yiurd,  '75,  ii,  415. 
Abstracts  of  bids,  '69,  412;  '71,  894 ;  '75,  ii,  415. 
Defense. 
Plymouth  and  Duxbury  HarboiB  protected  by  field  works  on  Gurnet  and  Baqniah 
Head,  '67,  456. 
Engineers. 
Chixf  of  Enginekrs. 
Reports.  '66,  i,  7,  ii,  28;  '67,  46;  '68,  68;  '69,  58;  '70,  78;  '71,  74;  '72,  98;  '73; 
105;  '74,  i,  115,  117 ;  '75,  i,  119;  '76,  i,  46;  '77,  40;  '78^  45;  '79,  50. 
Ekginbers  in  Charge. 
Col.  J.  D.  Graham,  1865,  '66.  i,  36. 
Maj.  G.  H.  Mendell,  1866, '66,  i1,28. 
Capt.  J.  A.  Smith,  1867-'e9,  '67,  46.    Report,  '69,  410. 
Maj.  D.  C.  Houston,  1869-'70.    Reports,  '69,  410;  '70,  455. 
Lieut.  Col.  J.  G.  Foster,  1870-71.    Report,  '70,  467. 

Lieut.  Col.  G.  Thom,  1871-^—.    Reports,  '71,  893;  '72,  948:  '73,  1096;  '74^  ii, 
323,348;  '75,  ii,413;  '76,  i,  177;  '77,  184;  '78,  221;  *79,  «7L 
Assistant. 
Sophns  Haagensen,  '73,  1099.    Report,  '74,  ii,  349. 

By  Major  Mendell,  1866,  for  breakwater  and  jetties,  (8,300,  '66,  Ii,  28. 
By  Captain  Smith,  1868,  for  permanent  completion,  save  repairs,  $20,000,  '68»  804. 
By  Mi\jor  Houston,  1869,  for  1,200  feet  of  breakwater,  and  repairs,  |»0,00O,  '70^  45a 
By  Lieut.  Colonel  Thom,  1879,  for  completion  of  existing  project,  ^1,C00,  '79,  271 
Financial  Statements. 
•66,  ii,  28;   '67,  46;  '68.  803;  '69,  58;  '70,  79,  459;  '71,  96,893;  '72,  93.948;  '73; 

105,1099;   ^74,  i.  115, U, 324;   '75, 1,120, ii, 415;  '76^  i, 46, 181;  '77,41,188;  'Tft 

45,221;  '79,51,273. 

Operations. 

History  of  operations,  '69,  410;  '70,  445;  '75,  ii,414;  '761  i,178;  '77,  185. 

1866-'67.  1,300  linear  feet  of  breakwater  completed,  '67,  46;  '69,  410. 

1867-'68.  Slight  repairs,  '68,  803. 

1868-'69.  Construction  of  cribs  and  repairs  by  hired  labor,  '69,  58, 411. 

1869-70.  Construction  of  brush  bulkhead  and  jetties,  by  contract,  '70;  78, 407. 

1870-71.  1,700  linear  feet  of  bulkhead  and  jetties  constructed ;  repairs  to  old  works, 

'71,  95, 893. 
1871-72.  614i  linear  feet  of  brush  bulkhead  and  iettiee  constructed;  2,028  tons  of 

stone  pJaced  on  stone  bulkhead ;  repairs  and  planting  of  beach  grass,  '72, 93, 948. 
1872-73.  200  linear  feet  of  brush  bulkhead  sua  jetties  constructed ;  repairs,  and 

10,000  hills  of  beach  grass  planted,  '73,  105, 1099. 
1873-74.  Construction  of  3,000  linear  feet  of  brush  and  stone  groins,  534  linear  feet 

of  brush  groins ;  repairs  and  10,000  hills  of  beach  grass  planted,  '74,  i,  115,  ii,  SiS. 
1874-75.  Works  repaired  and  strengthened,  '75,  i,  119,11,414. 
1875-76.  Dredging  of  channel  100  feet  wide  by  6  feet  deep  to  Plymouth  wbarres; 

repairs  to  beach  protection,  '76^  i,  46, 181. 
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PI^YMOUTH  B£A€H  AND  HABBOB«  raA8S.--Contmaed. 

Operatioiis-~0ontiiined. 
ISTe-TT-^d.  Operations  snspended, '77,  40;  '78,45. 

1878-'79.  ExtenBion  of  stone  bolkhead  and  repair  of  Jetties ;  1,648  tons  of  stone  and 
35  cords  of  brush  used,  '79,  51,273. 
Physical  Characteristics. 
Description,  '67,  46;  '69,  411;  '70,  455,456;  '71,  893;  '75,  ii,413;  '76,  i,  177;  '77, 
184;  '78,219;  '79,271. 
Plans. 
By  Sophns  Haagensen,  1874,  for  dredging  a  good  beatins  channel,  '74,  ii,  350. 
By  Mr^or  Houston,  1869,  for  a  breakwater  or  stone,  or  hwon-caignet,  '70,  457, 458. 
Private  and  Corporate  UTorh. 
Constmction  and  repairs,  1868,  by  the  State  authorities,  at  an  expense  of  t2,000,  '68, 
804;  '69,  410;  '76,  i,178;  '77,  185. 
Projects. 
By  Mig'or  Mendell,  1866,  for  breakwater  and  Jetties,  '66,  ii,  28. 
By  Capt.  J.  A.  Smith,  1868,  for  a  stronger  work,  consisting  of  cribs,  '68^  804 ;  '69 

411;  '70,456. 
By  Mi^or  Houston,  1869^or  bulkhead,  with  jetties  in  front  and  rear,  '70,  467. 
"B^  Lieutenant-Colonel  Thom,  1874,  for  dredging  channel  100  feet  wide  by  6  feet 
deep,  '75,  ii,  414.    Modified,  1876,  for  dredging  a  basin  8  feet  in  depth,  '76^  i, 
181 ;  *77,  188;  '78,  221. 
Snrvers. 

1866.  Examination  by  Major  Mendell,  '66,  ii,  28 ;  '67,  456. 

1872.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thom,  '73, 
109&.     1874.  Besurvey.    Report, '74.  ii,  348, 349. 


POCOMOKE  BITEB,  MD.— Improvkment  of. 

Appropriations. 

1878 $10, 000, '79,  77. 

1879 2,500,  '79,77. 

Contracts. 

187ti.  With  Daniel  Constantine,  for  dredging,  at  23  and  25  cents  per  cubic  yard, 

'79  507. 
Abstracts  of  bids,  '79,  507. 


CtOBF  OF  ENGINBEK3. 

Report,  '79,  77. 
BxonnsER  in  Charge. 

MBi.  W.  p.  Craighill,  1878.    Report,  '79,  505. 
Assistant. 
G.  W.  Parsons,  1878,  '79,  505.    Report,  '79, 507. 
Bstiatates.    (SeePn»je€t.) 
Fiaancial  Statements. 

•79,  77,  507. 
Physical  Ciiaracteristics. 

General  description,  '79,  507.    Obstructions,  abrupt  bends,  narrow  and  crooked 
channels,  bars  and  shoals,  sunken  stumps,  etc.,  '79,  508.    Tides,  '79,  509. 
Project. 

By  Migor  Craighill,  for  dredging  channel  and  for  removal  of  obstructions,  at  an 
estimated  cost,  originally,  of  $7,851.25,  subsequently  increased  to  |9,975.53, '79, 
505,  506,  509,  510. 

1878.  iiy  G.  W.  Parsons.    Report,  '79,  507. 


POINT  JVDITH  liAKE,  R.  I.— Survey  of. 

Eagineers. 

Chief  of  Engineers. 

Reports  '73,  93;  '74,  i,  103. 
Engineer  in  Charge. 

liaj.  G.  K.  Warren,  1873.    Report,  '74^  ii,  286. 
Assistant. 

C.  R.  Mather,  1873.    Report,  '74,  ii,  287. 
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POINT  JTIWITH  XAK£,  R.  !•— Contimied. 

Physical  Characteristics. 

General,  '74,  ii,  2B7  ,2ti8.    Changes  that  hare  taken  place,  '74,  ii,  288. 

Plans. 

By  C.  R.  Mather,  (1)  for  making  a  navigable  connection  with  the  ocean  by  means 
of  a  canal  and  lock  between  the  pond  (lake)  and  the  ocean ;  (2)  for  enlarging 
the  present  breach  by  dredging,  '74,  ii,  289. 
Surrey* 
18r3.  By  C.  B.  Mather.    Report,  '74,  li,  287. 


POMTCHABTBAIN  SHIP-€AJ!irAIi.-<See  Bayou  St.  Johk,  stc.) 


POBTAOfi  liAKEy  Manistee  €••,  MICH*— Habbos  of  bbtugk. 
Appropriation. 

1879,  tT0,000,  '79,  166. 
Commerce. 

Ayailability  and  importance  as  abarbor  of  refuge,  '79,  163S,  1637.    Benefit  of  tiie 
improvement  to  commerce,  '79,  1637.    Letter  from  A.  W.  Fair  relative  to  tbe 
improvement,  '79,  1638. 
Statistics,  '79, 1639, 1640. 
Engineers. 
Chief  of  Enginkers 

Reports,  '78,  124 ;  '79,  166, 107. 
Enouteer  in  Charge. 

Maj.  8.  M.  Mansfield,  1878-^—,  '78,  134.    Report,  '79, 1634. 
Assistant. 
Robert  Strobmann,  1878.    Report,  '79,  1636. 
Estimates.    (See  Project.) 
Financial  Statements. 

'79,  166,  16%. 

Piiysical  Ciiaracteristics. 

General  description,  '79,  1635, 1637.    Peonliar  configaration  of  the  coast;  efiects  of, 
'79,  1637. 
PriTate  and  Corporate  Worlc. 

The  natural  outlet  being  doeed  by  a  dam,  which  caused  a  rise  in  Portage  Lake,  a  ditch 
was  cut  in  1871  across  a  narrow  neck  of  land,  which  rapidly  wi&ned  to  500  feet 
by  the  scour  of  the  rushing  waters,  '79,  1637,  1639. 
Protect. 
By  M^jor  Mansfield,  for  dredging,  construction  of  pile-revetment,  pile  and  eiibpien^ 
at  an  estimated  cost  of  tl89,860,  '79, 1634,  1636,  1638. 
SnrFeT. 
1878.  By  Robert  Strohmann.    Report,  '79, 1636. 
Maps. 
Of  surrey  of  Portage  Lake,  '79, 1636.    Sketch  of  Portage  Lake  and  Yiciaitj,  '79L 
1638. 


POBTAOE   I^AKE   AND   I.AKE    SVPEBIOB    SHIP-CAlfAI.^ 

Survey  ordered  by  act  of  March  3,  1879,  '79, 155. 


POBT  AVSTHV,  MICH.— Sobvet  of. 

Commerce. 

Statistics,  '73,  303. 
fingrineers. 

Chief  of  Enoinebrs. 

Reports,  '72,  42 ;  '73,  41. 
Engineer  in  Charge. 

M^J.  O.  M.  Poe,  1872-.'73.    Report,  '73^  302. 

H.  A.  Ulffers.    Report,  '73,  302. 
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FORT  AUSTIIV,  ]IU€H.-€ontiniied. 

(See  Plan.) 
Plan* 

By  H.  A.  UlifeTB,  1873,  concnrred  in  by  Msgor  Poe,  for  a  breakwater  on  the  24-foot 
carve,  with  a  croes-section  of  32  feet ;  estimated  coet,  |864,000 ;  or  for  a  break- 
water on  the  18-foot  enrve,  with  a  crose-eection  of  24  feet ;  estimated  cost, 
$588,000,  '73,  302,303.  ''The  breakwater  proposed  is  in  my  opinion  the  only 
way  of  secnrinff  adequate  protection  in  all  weathers.  A  glance  at  the  estimates 
will  show  this  to  be  a  costly  plan,  •  *  *  not  Justified  in  view  of  the  proposed 
harbor  of  refhge  on  the  Lake  Huron  side  of  Point  Aux  Barques.''  Extract  from 
report  of  Major  Poe,  '73,  302. 
t«r¥eT. 

1872.  Under  the  direction  of  M^jor  Poo,  by  H.  A.  Ulfiers.    Report,  '73,  302. 


PORT  CHESTER  HARBORf  N.  T.— Impbovemkkt  of. 
Araroprlatioii* 

VSSJ^OOO,  '72.  80;  '73,  85;  '77,  250. 
C#Hiaierce. 

ftTATisncs,  '72,  810. 
CMitract* 

1872.  R.  W.  Warren,  blastiuff  and  removal  of  rock,  '73, 940. 
Abstract  of  contract,  '73,  940. 
Abstract  of  bids,  '73,  940. 
EavlBeers* 
Chief  of  £ngikser8. 
Reports,  '71.  83  ;'72,  80;  '73,  86;  '74,  i,  95;  '75,  i,  102;  '76^  i,  56;  '77,  51; 
'7a  56;  '79,  63. 
ExoiNEBBs  IK  Charge. 
Lieut.  Col.  John  Newton,  1872-'—,  Reports,  '72,  806,  809;  '73,  940;  '74,  ii,  167; 

'75,  «,  222 ;  '76^  i,  249:  '78,  417 ;  '79.  390, 
C^vt.  James  Mercnr  in  temporary  charge,  '77,  223.    Report,  '77,  250. 
BtCiBiates. 
By  Lientenant-Colonel  Newton,  1871,  for  removal  of ''  sunken  rock,"  (58,980 ;  <'  salt 
rock,"  $12,652 ;  for  breakwater,  400  feet  long,  $25,000.    Total,  ^,632,  '72,  809 : 
'74.  ii,  167;  '75,  ii,  222 ;  '77,  250, 
Fiuuiclal  Statements. 
'T2.  80.  806;  '73,  85;  '74,  i,  95,  ii,  167;  '75,  i,  102,  ii,  222;  '76^  i,  56,  250 ;  '77,  51, 
251 ;  '78,  56,  417 ;  '79,  63,  391. 
toerations. 
1872-73.  "  Salt  rock,"  comprising  about  247  cubic  yards,  removed  under  contract, 

Idrf7,300, '73,85,  940. 
1873-79.  Operations  suspended,  '74,  i,  95;  '75,  i,  102;  '76^  i,  56;  '77,  51;  '78,  56; 
'79,  63. 
Physical  €haracteristies. 

Deseiibed,  '72,  809. 
Fisject* 
By  Lieutenant-Colonel  Newton,  1871,  for  removal  of  '* sunken  rock"  and  ''salt 
nek,"  and  building  a  breakwater  400  feet  in  length ;  estimated  cost,  |96,632, 
72,  dU9« 

•arreTs. 

187L  iFnder  dlieetion  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger.    Re- 
port, '72,  809. 
1877-78.  Of  Byram  River,  under  direction  of  Lieutenant^Colonel  Newton,  '78»  417. 


PORT  ClilNTON  HABBOB,  OmC— Improtement  of. 

18» t8, 000, '72,  234. 

1873  (allotment) 2, 000,  '73,  344. 

18?5 5,000, '75, 1,295. 

1W6 5,000,  '76,  ii,  553, 

1878 10,000,  '78,  128,  1253. 

1879 10,000,  '79,  171,  1682. 

Total  to  1879 |40,000. 
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PORT  CLINTON  HARBOR,  OHIO— Continued. 

€oninierce« 

Requirement,  '68,  153;  '71,  210. 

Statistics,  '69, 153;  '71.  211 ;  '72.  234;  '73,  344 ;  '74,  i,  217;  '75,  i,  296 ;  '76^  ii, 
553;  '77,  957;  '78,  1252;  '79,  16«2. 

ContMcts. 

1872.  H.  T.  Stock  &.  Co.,  dredging,  at  35  cents  per  cnbio  yard,  '73,  344. 
Abstracts  of  bids,  '73,  344. 

Engineers. 

Chief  of  Engineers. 

Reports,  '67,  18;  '68,  40;  '70,  31,  50;  '71,  48;  '72,  45;  '73,  45;  '74,  i,  48;  *7S, 
i,  54;  '76,  106;  '77,  113;  '78. 128;  '79,  171. 
Engineers  in  Charge. 

Col.  T.  J.  Cram,  1868.    Report,  '68,  150, 153. 

Maj.  W.  McFarland,  1869-71,  '69,  116.    Report,  '71,  210. 

Capt.  G.  L.  Gillespie,  1871-'73.    Report,  ^2,  234. 

MfiS.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  344 ;  '74,  i,  217. 

Lieut.  Col.  C.  E.  Blunt,  1874-76,  '74,  i,  215.    Reports,  '75,  i,  295;  '76^  U,  553. 

Maj.  N.  Michler,  1876-78,  '77,  112.    Reports,  '77,  955;  '78,  1250;  '79,  1671. 

MaJ.  John  M.  Wilson,  1878-'—.    Report,  '79,  1681. 
Assistants. 

Henry  G.  Rothwell,  '6a  150,  155. 

D.  Enwright.    Report.  '75,  i,  296. 

By  Colonel  Cram,  18C8,  for  entire  improvement,  $89,045.78,  '68,  155. 

By  Major  McFarland,  1871,  $120,000,  '71,  210. 

By  Lieutenant-Colonel  Blunt,  1875,  $122,000,  '75,  i,  296. 

By  M^jor  Wilson,  1879,  for  completion  of  existing  project,  $55,000,  '79, 171, 1682. 

Financial  Statements. 

'72,  234;  '73.  345;  '74,  i,  217;  '75,  i,  296;  '76,  ii,  553;  '77,  957;  '78^  1«8,  1«3; 
'79,  171,  1682. 

Operations. 

History  of  operations,  '77,  955, 956  j  '78.  1250;  '79,  1671,  1681. 

1873.  $S},302  cnbio  yards  dredged,  giving  channel  20  feet  wide  by  8  feet  deep  fiom 
month  of  river  to  lake,  '73,  344. 

1874.  Catch-sand  fence  built  on  north  spit*  '74,  i,  217. 

1875.  Fence  extended  840  feet  by  hired  labor,  '75,  i,  295. 

1876.  Operations  suspended,  '76,  ii,  553. 

1877.  Construction  of  east  revetment,  by  hired  labor,  begnn,  '77,  956. 
1877-78.  Construction  of  revetment,  '78.  128, 1251. 

1878-79.  Extension  of  east  and  west  piers  and  dredging,  by  hired  labor.  *79, 171, 
1671,  1681. 

Physical  Ciiaraeteristics. 

'68,  15.3,  154; '71,  210. 

Plans. 

By  Colonel  Cram,  1868,  for  dredging  a  new  outlet,  200  feet  wide  by  10  feet  deep,  for 
the  Portage  River,  and  protecting  with  5,300  feet  of  pile-revetment  and  1,100 
feet  of  pile-piers ;  estimated  cost,  $80,045.78,  '68,  154,  155. 

By  Major  AlcFarland,  1871.  for  channel  8  feet  in  depth  and  4,500  feet  of  piering; 
estimated  cost,  $120,000,  '71,  210.    [Apparently  adopted  as  project.] 

Projects.    (See  also  Plans.S 
By  Captain  Gillespie,  1872,  tor  deepening  by  dred^ng  the  entrance  to  Portaoe  River 

and  1,000  feet  of  timber  revetment  on  north  side  of  entrance,  to  cost  ^^OOO,  '72; 

234. 
By  Mi^or  Harwood,  1873,  for  building  catch-sand  fence  for  temporary  benefit,  '73. 

344 ;  '74,  i,  217. 
By  Lieutenant-Colonel  Blunt,  1875,  for  extension  of  catch -sand  fence,  by  hired  labor, 

as  part  of  Major  McFarland's  project,  '75,  i,  295,  296. 
By  Major  Michler,  1877,  for  construction  of  oast  revetment,  '77,  956. 
By  Mf^or  Wilson,  1879,  for  extension  of  pile  pier  and  revetment,  '79,  1681. 

SiBFwe  vfl 
1867.  Under  Colonel  Cram,  by  Henry  G.  Rothwell.    Report,  '68,  150,  153-15& 
1870.  Under  direction  of  Mcgor  McFarland,  '70,  50.    Report,  '71,  210. 
1875.  By  Lieutenant  Colonel  Blunt,  '75,  i,  295. 
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PORT  CRESCENT,  MICH.-Subvbt  of. 

Commerce. 

Statistics,  '73,  305. 
BBifineers. 

Chibf  of  Engineers. 

Reports,  '72,  42; '73,  41. 
Engineer  in  Charge. 

Maj.  O.  M.  Poe,  1872-^3.    Report,  '73,  304. 
Assistants. 
H.  A.  UlffeTB.    Report,  '73,  304. 
W.  C.  Saner,  '73,  304. 
PhTsieal  Charaeteristlcs* 

Described,  '73,  304,  305. 
Plan. 
Migor  Poe  considers  that  the  constmotion  of  a  harbor  at  this  point  wonld  be  at  great 
cost  without  adequate  benefit  to  general  commerce  or  local  interests,  '73,  304. 


1872.  Under  the  direction  of  M%|or  Poe,  by  H.  A.  UlfferB  and  W.  C.  Saner,  '73,  304. 


PORT  HEMRT,  I^ake  Champlaln,  N.  Y.^Survet  of. 

CoBtmeree. 

Statistics,  '76^  i,  263. 


Chief  of  Engineers. 

'76,  i,  57. 
Engineer  in  Charge. 

Lieutenant-Colonel  John  Newton,  1S76^6.    Report,  '76^  i,  261. 
Assistant. 
David  White.    Report  '76^  i,  262. 
Physical  Characteristics. 

Described,  '76^  i,  262. 
Plan. 
By  David  White,  1876.  concurred  in  by  Lieutenant-Colonel  Newton,  for  breakwater 
of  crib- work,  3,500  feet  long  by  30  feet  wide,  to  give  protecti<m  £rom  north  and 
west  winds;  estimated  cost,  $559,030,  '76^  i,  261,  262. 
SarFeT. 
1875.  Under  direction  of  Lieutenant-Colonel  Newton,  by  David  White.     Report, 
'76^  i,  261,  262. 


PORT  JTEFFERSOM  HARBOR,  N.  ¥•— Improvement  of. 

Appropriatloiis. 

1852  (survey) $1, 200.    Act  of  August  30. 

1871 15, 000, '71,  86,  804. 

1872 15,000, '72,85,910. 

1875 15,000,  '75,  i,  106,  U,  266. 

1876 6.000,  '76,  i,  53,  233:  '77,  22L 

1878 8,000, '78,53,  408. 

1879 5,000,  '79,  59,  361. 

Totaltol879 $65,200. 

Summary  of  appropriations,  '79,  359. 
CoaiBierce* 

Requirements,  '71,  807;  '73,  1030,  1035. 
Statistics,  '71,  811  j  '77,  220;  '79,  361. 
Contracts* 


granite,  at  $1.33  per  ton,  '77,  220;  '78,  408.— 1878.  M.  F.  Brainerd,  dredging, 
at  16.50  per  hour,  '78,  406;  '79,  360.  John  Beattie,  granite,  at  $1.05  per  ton, 
'79,358. 

Abslracte  of  bids,  '71,  805;  '72,  911 ;  '75,  ii,  265,  266;  '78,  408;  '79,  358. 

*Fftaod  to  complete,  TS,  i,  232;  '77, 220;  '79,  860. 
28  EN 
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PORT  JEFFEBSON  HAKBOK,  N.  T«--ONitliiued. 

Documeiits*    (Notpnblished  in  reports.) 

Beport  of  Lieat.  M.  Harrison  on  survey  in  1853,  '70^  454 ;  '71, 805. 
Engineers. 
Chief  of  Engineers. 
Reports,  '70.  32,  76;  '71,  86;  '72,  84 ;  '73,  93;  '74,  i,  103:  '75,  i,  105;  '76^  i,  53; 
•77,  48; '78,  53; '79,  59. 
Engineers  in  Charge. 
Lieut.  M.  Harrison,  1853,  '70,  454;  '71,  805;  '79,  359. 
Lieut.  Col.  J.  D.  Graham,  1865.    Report,  '66^  i,  37. 
Maj.  6.  E.  Warren,  1870-^5.    Reports,  '70,  454;  '71,  804,  805;  '72,  910;  '73, 

1029 ;  '74,  ii,  270. 
Maj.  J.  W.  Barlow,  1875-'—.    Reports,  '75,  il,  265;  '76^  i,  238;  '77,  290;  '78^ 
407;  '79,358. 
Assistants. 
W.  S.  Edwards.    Report,  '72,  911. 
J.  H.  Dager.    Report,  '73,  1030. 
H.  N.  Baboook,  '74,  ii,  270:  '79,  360. 
G.  A.  Weaver.    Report,  '7^  i,  232. 
Frederick  N.  Owen.    Report,  '79,  361. 
Estimates.    (See  also  Projects.) 

By  lii^or  Barlow,  1879,  for  completion  of  existing  project,  $15,000,  '79,  361. 
Financial  Statements* 
'72,  85,  911 ;  '73,  93,  1030;  '74,  i,  103,  U,  271 ;  '75,  i,  106,  ii,  266;  '76^  i,  53,  938; 
'77,  48,  221 ;  78,  53,  408 ;  '79,  59,  361. 
Operations. 
History  of  operations,  '76^  i,  221;  '79,  359. 

1871-72.  360  linear  feet  of  east  Jetty,  or  breakwater,  built,  '72,  86,  910. 
1872-73.  Extension  of  Jetty  422  feet,  '73,  03,  1029. 

1873-'74-75.  Operations  suspended,  '74,  i,  103,  ii,  270 ;  '75,  i,  105,  u,  265. 
1875-76.  165  cubic  yards  dredged  and  475  linear  feet  west  Jetty  built,  '76,  i,  238. 
1876-77.  741  tons  of  riprap  added,  '77,  220. 
1877-^8.  Repairs  to  east  Jetty  and  dredging,  '78,  53,  407. 

1878-79.  Extension  of  west  Jetty  450  feet ;  of  east  Jetty  70  feet ;  repairs  to  east 
Jetty,  '79,  59,  358. 
Piiysical  Ciiaracteristics* 
Description,  '71,  86,  806 ;  '72,  912;  '73. 1034 ;  '77,  222;  '79, 361. 

Projects* 

By  Mi^or  Warren,  1871,  for  a  bTeakwater800  foet  in  length,  and  dredging  a  channel 
200  feet  wide  by  7  feet  deep ;  estimated  cost,  $175,000,  '71,  8^  804,  805,  806, 
810 ;  modifications  of,  '77,  221. 

By  MaioT  Barlow.  1877,  for  repairing  and  extension  of  east  Jetty,  '77,  221.    In  1876^ 
extension  of  Jetties  and  dredging,  '78,  407 ;  '79^  369. 
SarFcys. 

1853.  By  Lieut.  M.  Harrison,  '70,  454 ;  '71,  805 ;  '79,  359. 

1870.  By  Major  Warren,  examination.    Report,  '71,  805. 

1871.  By  W.  S.  Edwards,  under  direction  of  Migor  Warren.  Reports,  '71,  805 ;  '73; 
911. 

1872-73.  By  J.  H.  Dager.    Report,  '73,  1030. 
1874.  By  H.  N.  Babcock,  '74,  ii,  270 ;  '79,  360. 
Map. 
Of  the  harbor,  '79,  360. 


PORTIiAND  HARBOR,  ME*— Improybmskt  of. 
Lppropriations. 

i&io Wo.ooo  00, 

1^:::::: ::::;:::::::  SSa  oS;  r^  '^^ «»? '^* !»?  "^^ »5. 

1866 105,111  06, 

1870 10,000  00, '70,  80. 

1871 40,000  00, '71,91. 

1872 45,000  00,  '72,90. 

1873 50,000  00,  '73,99. 

1874 20,000  00, '74,  i,  109. 

1875 20,000  00, '75,  i,  115. 

Tofaltol879 $351,477  05. 


RIVEBS  AND  HABBOBS. 
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FORTIiAlVl^  WARBOBy  IMEir-Coatiniied. 

AMropriatioiM. 

Toe  appropriatiou  of  1872  inoladed  improTementof ''  Back  Bay/'  '73^  1066.  Lists  oi 
appropriations, '72, 934; '73,  1066;  '74,  u,  304;  '75,  ii,  393;  '76,1,159;  '77, 
1G3 ;  '78k  199 ;  '79,  256.    No  farther  funds  required,  '75,  i,  115. 

Benefit  to,  '67,  468 :  '68,  844 ;  '69,  448;  '70,  500.  Board  of  trade  requeat  extension 
to  wharf  line  ox  dredged  channel,  '73, 1071.  New  railroad  and  steamship  lines, 
•74,  ii,  306. 

Statistics,  '66,  iii,  28,  iv,  187;  '67,  486 ;  '68,  844 ;  '69,  448,  '70,  499 ;  '72.  936;  '73, 
1069;  '74,  ii,  305;  '75,  ii,  395;  '76,  i,  160;  '77, 164;  '78,  200;  '79.  257. 
€oBtnict«« 


Tew. 


Name. 


1887 
1W7 
1M8 
IMS 
18» 
1871 
U72 

1872 

1872 
1873 


Pleree  A  Bowe 

GreoTge  P.  Weacott . . . 
Cbsrles  Staples  St  Son . 

A.  B.  Coolej  &  Co 

A.  B.Wri£ht 

Morris  St  Cnmmings. . 

GeoraeC.  Fobes 

Fnnl  N.  Lord  and  A. 

B,  Wright. 
A.  B.  Sonl6  and  Hugh 

Bowen. 
Curtis  St  Fobea 

A.  B.  Wright 


Por^ 


Stone 

Labor  

Bolto 

Dredging . . . 
Dredging . . . 
Dredging . . . 
Dredging . . . 
Stone  work. 

Foundation. 

Dredging . . . 
Dredging . . 


Price. 


Cmte. 


84 
80 
66 

45 


Work 
done. 


TardM. 


4,870 

4,120 

118,415 

78^400 


26 


•8,766 

24,988 
186,840 


Bemarks. 


Abandoned .... 
See  Operations. 


RefercBcea. 


'68,843; '00,447. 
'68,843; '69, 447. 
'68, 843; '69,  447. 
'69,  447,  460. 
'69,  447. 
'69,448. 

'71,851: '72,964. 
'73,  1067 ;  '74,  ii,  804. 

'73,  1067 ;  '74,  Ii,  804. 

•TS,  1067;  '74,  ii,  304. 

*73.  1068;   '74,  ii,  304; 
'76,  ii,  894. 


♦Tons. 
Abstracts  of  contractB,  '68,  847;  '73,  1070;  '74.  ii,  304. 
Abstracts  of  bids,  '68»  845;  '69,  453,  464,  467;  '71,  851;  '73, 1069,  1070. 
Adyertiaements  for  bids,  '68,  845 ;  '69,  447,  449,  et  seq. 

Forts  in  vicinity,  Georges,  Preble,  and  Scammell,  '68,  844. 


Chdcf  of  Enoinsxbs. 
Instructs  officer  in  char&e  to  make  current  and  tidal  observatioDs,  '67,  486 ;  to 
submit  estimates  for  oredging,  '68,  847,  851 ;  to  advertise  anew  for  bids  for 
dredging,  '69,  454.  Approves  project  for  dredging,  '68,  851.  Reports  to  Secre- 
tary of  War  that  breakwater  is  not  beiug  extended,  and  regarding  grounding 
of  steamer  on  bar,  '68,  850.  Reports,  '66,  i,  3:  ii,  30,40;  iii,  18, 28;  '67,  48; 
'68,  71 ;  '69,  61 ;  '70,  80;  '71,  90;  '72,  90;  '73,  99;  '74,  i,  108;  '75,  i,115;  '76, 
i,40;  '77,  35;  '78,  39;  '79,  46. 

BOABD  OF  ENGIinEERS. 

Convened  June  12, 1867,  at  Portland,  Me. ;  recommended  adoption  of  Colonel  Alex- 
ander's plan.    (See  Projects.)    Report  of  the  board,  '67,  487. 

(Colonel  Bache,  Lieutenant-Colonel  Thom,  and  Major  Casey.) 
Engineebs  in  Chabge. 

Col.  J.  D.  Graham,  1865,  '66,  i,  3.    Report,  '66,  i,  36, 39. 

Ifaj.  B.  S.  Alexander,  l865-'66,  '66,  it,  40.  iii,  18.    Report,  '66,  iv,  185. 

Lieut.  CoL  George  Thom,  1866-'—,  '66,  iii.  18.  Reports,  '66,  iv,  167 ;  '67,  485, 487 ; 
'68,  843,847;  VB9,  416,460:  '70,  498,505;  '71.  850;  '72,  934;  '73,  1066;  '74,  ii, 
304:  '75,  ii,393:  '76,  i,159;  '77, 164;  '78,  199;  '79,  255;  on  merits  of  different 
dredges,  '69,  460, 465. 

AsaiSTANT. 

A.  Grant  Childs,  1867,  on  current  and  tidal  observations,  '67,  486;  '68,  843. 
Estiiiiat«Mk 

By  Col.  J.  D.  Graham,  for  6, 000  cubic  feet  of  stone,  600  linear  feet  of  capping,  and 
400  linear  feet  extension  of  breakwater,  $105,111.05,  '66,  i,40.  Detailed  esti- 
mates for  same,  '66,  i,  41, 42. 

By  MaJ.  B.  S.  Alexander,  for  completion  of  breakwater  without  extension,  $60,286.41, 
'66^  iv,  187. 

By  Lieutenant-Colonel  Thom,  1868,  for  completing  breakwater,  $59,964 ;  for  dredging 
to  20  feet  water,  $28,600;  '68,  848, 849. 

By  Lieutenant-Colonel  Thom,  1869,  for  190  feet  extension  of  breakwater,  $40,000 
'69,  448 ;  '70,  506 ;  '71,  851 ;  for  200  feet  extension  with  light-house  pier,  $20,000 
'72,  934. 
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POBTIiAND  HARBOB,  lUS.-Oontiiiiifid. 

Estiiiia.te9— Continned. 
By  Lieutenant-Colonel  Thorn,  1869,  in  detail,  for  dredging  channel  to  20  feet  water 
by  day's  labor  and  purchase  of  dredge,  $24,000  to  |40,000,  '69,  461.    £etimate 
compared  with  lowest  bids  received,  '69,  464.    To  increase  width  of  channel  100 
feet,  t25,000,  *70.  499,506.     To  increase  width  of  channel  to  500  feet,  #40,000, 
'71,  851.    For  dredging  in  "  Back  Bay,"  40,000  cubic  yards,  $10,000.  '72,  934. 
By  Lieutenant-Colonel  Thorn,  for  dredging  in  Inner  Harbor,  $60,000,  '73,  1068; 
$110,000,  '73,  1071. 
E  xpenditures* 

To  July  1,  1879,  $248,976.05 ;  '79,  266. 
Financial  Statements. 
•68.  844;  '69,  61,  448;  '70,  bO;  '73,  91,  850;  '72,  90;  '73,  99,  1069;  '74^  i,  108;  u, 
305,  306;  '75,  i,  115;  ii,  395;   '7^  i,  41,  160;   '77,  35,  164;  '78,  39;  '7B,  200; 
•79.  46. 
Iie^[islation« 
Joint  resolution  of  Congress  approved  June  5,  1868,  permitted  the  unexpended  bal- 
ance of  appropriations  to  oe  used  in  dredging  tne  *' Middle  Ground,"  and  pro- 
tecting and  improYing  the  channel,  '68,  844,  m7. 
Operations. 
Suspended  f^om  1852  to  1868,  '66,  i,  3. 


Brealcwater. 

Dredging. 

Bemarks. 

Tear. 

1 

• 

1 

4i 

OQ 

Middle 
Gronnd. 

1 
1 

Inner 
Harbor. 

BeferaDoea. 

1838 

Lin.  ft. 

JAn./i. 
1,763 

O.ydt. 

0.  ydt. 

0,ydi. 

O.ydt, 

1.080  feet  only  oompletod. . . 

No  opentftons 

BepiirB  to  breakwater 

'78.  UO. 

1865-*60 

'60,iLM. 
'07.  40.  4BB. 

1866-'67 

1867-*e8 

538 
195 

'08,  71,  8M. 
'08.844:  W. 

1868-'69 

*4, 120 

4,370 

90,316 
28,100 

78,400 

[^Obtained  by  snbtracting 
the  snm  of  the  other  fig- 
nree  ftom  the  total  nam- 
ber  of  yards  ezoayated.) 

1869-70 

61,447. 

'7O,80,4M. 
'70.  505:  'Tl. 

1870-71 

1871-72 

01.890. 
'78,  00,  8S1. 
'TS.  1008. 

1872-73 

Pier  extension  commenced 
Wreck remored.  Bepalra.. 

1773-74 

217 

242 

24,088 

49,609 

87,240 

2,982 

'74,1,106. 
'75.  U.  SOL 

1874-75 

1875-76 

Dredging  at  cnatom-hooae 

(Operations  raspended 
I     pending  delay  in  remoT- 
I     mg  pr^ate  docks  pro- 
\    Jeoting  into  harbor. 

'76.i,lfi0. 

1876-'77 

1877-78 

l'79,3S6. 

1878-79 

« 

Total  amount  of  dredging  aUted  at  370,024  cable  yards,  '78, 200;  '79, 258. 

Physical  Charactertstics. 

Location  deeoribed,  '66,  i,  39.    Currents  and  tides  disonssed.  '66^  It,  185.    Fonna- 
tion  of  bar,  '68,  848.    Wharves  projecting  beyond  dock  line,  '73, 1072. 
Plans. 

By  Col.  J.  D.  Graham,  for  repairs  and  extension  of  breakwater,  '66,  i,  40. 

By  Maj.  B.  S.  Alexander,  adverse  to  extension,  '66,  iii,  18,  iv,  185. 
Private  and  Coriporate  UTorlc. 

Projecting  wharves  hindering  dredging  in  Inner  Harbor,  '73, 1072;  '74,  IL  305:  '75^ 
ii,  394. 
Projectiu 

By  Mf^.  B.  S.  Alexander,  for  completion  without  extension  of  breakwater,  '66^  i, 
40 ;  approved  by  Board  of  Engineers,  '67,  485. 

By  Lieutenant-Colonel  Thorn,  for  dredging  a  300  feet  channel  to  20  feet  water,  '68k 
848 ;  approved  by  the  Chief  of  Engineers,  '68,  851. 

By  Lieutenant-Colonel  Thorn,  for  extending  breakwater  abont  200  feet,  and  build- 
inff  a  light-house  pier,  '72,  9:M;  and  fov  dredging  a  channel  in  ''Back Bay'' 
100  feet  wide,  8  feet  deep,  approved  by  Chief  of  Engineers,  '73,  1067. 

By  Lieutenant-Colonel  Thom,  for  improving  Inner  Harbor,  '73,  1068. 
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PORTI^ABTD  HARBOR,  ims.— Oontlnaed. 

1867.  Cttirent  and  tidal  observationB,  '67,  486. 

1867.  Minnte  hydrofrraphio  snryey  by  Colonel  Tho|^,  with  aid  of  the  United  States 

Coast  Surrey,  '68,  843,  848. 
1875-^6.  Tiiangolation  and  sarrey  of  wharves  and  harbor  lines,  '76,  i,  40. 
Maps. 
Of  Portland  Harbor  and  Breakwater,  '66,  i. 

[8.  O.  L.  P.] 


PORT  ONTARIO   HARBOR,   Salmon   River,  N.  ¥•— Improvs- 

MENTOF. 

Appropriatloiis. 

1^ $5,000.  Act  of  July  4. 

1837 10,000.  Act  of  March  3. 

1838 30,000.  Act  of  July  7. 

1844 5,000.  Act  of  June  11. 

Total  to  1879 |50,  COO. 

Commerce*  « 

Heavy  expenditure  not  warranted  by  the  wants  of  commerce  and  navigation,  '68, 
47.    Lmportance  of  the  improvement  as  a  harbor  of  refuge,  '68,  292:  '71,  251. 
Statistics,  '68,  292;  '70,  211;  '71,  251,  253. 
En§pineer8« 
Chief  of  ENaiNSERs. 

Reports,  '68,  47;  '70^  32,  55;  '71,  52. 
Engineers  in  Charge. 
Lieut.  R.  C.  Smead.  U.  S.  A.,  1836,  '68^  290,  292. 
Lieut.  Col.  C.  £.  Blunt,  1868.    Report,  '68,  289. 
M^j.  N.  Bowen,  1870.    Report, '70,  211. 
Mai.  John  M.  Wilson,  1871.    Report,  '71,  251. 
Assistant 
Lieut,  b!  D.  Greene,  1870-71,  '71,  52.    Report,  '71,  252. 
Esttmates.    (See  Plans.) 
Oiferations. 

Former  operations  referred  to,  '68,  290.    Condition  of  the  old  piers,  '71,  252. 
PliyflAcal  Characteristics* 
General,  of  Salmon  River,  '68,  290;  '71,  252.    Action  of  drifting  sands,  '68,  290. 
Character  of  river  bed,  '71,  253. 


By  Lieutenant-Colonel  Blunt,  for  the  closing  of  the  present  channel  by  means  of  a 
dike,  for  euttincp  a  new  channel  through  the  sanaspit,  and  to  dredge  to  a  depth 
of  12  feet;  for  the  protection  of  the  sides  of  the  cut  by  means  of  crib- work,  for 
extension  of  two  piers  into  the  lake,  200  feet  apart,  for  dredging  the  channel 
of  the  river,  and  also  the  middle  of  Selkirk  Pond  to  a  depth  of  10  feet,  and  so 
increasing  the  harbor  and  anchorage  room,  at  a  total  estimated  cost  of  (^^,000, 
'68,  290/291 ;  '71,  52. 

By  Lieut.  B.  D.  Greene,  a  modification  of  the  above,  by  omitting  to  dredge  Selkirk 
Pond,  reducing  the  estimate  to  |113,000,  '71,  252,  253. 
Svrveys. 

1868.  An  examination  under  the  direction  of  Lieut.  CoL  C.  £.  Blunt,  '68,  47.  Re- 
port, '68,  289. 

1870.  By  Lieut.  B.  D.  Greene,  '71,  52.    Report,  '71,  252. 


PORT  OBFOBD9  OBEG.— Survey  for  a  harbor  of  refuge. 
(See  also  Pacific  Coast,  Harbor  of  Refuge.) 

Commerce* 

Availability  as  a  harbor  of  refuge;  '73,  1126;  '77, 1054;  '79.  1805, 1806. 
Statistics,  '73, 1129. 
Enfirineer9« 
Chief  of  Kxgikeers. 
Reports,  '73,  107;  '77,  123;  '78,  139;  '79,  183. 
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POBT  ORFORD9  0IiE«.— Contimidd. 

£  ngrineers— Continued. 
Board  of  Enginbebs. 
Convened,  1H76.  to  examine  yarioos  liarboTB,  with  a  view  to  establishing  a  harbor 
of  refuge.    The  board  consider  that  the  main  objection  is  the  great  depth  of 
water  on  the  line  of  the  proposed  break  water,  and  also  another  objection  Is  the 
presence  of  Orford  Reef  off  the  coast,  rendering  the  approach  fix)m  the  north 
dangerous.    Report,  '77,  1054. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Migor  MendelL) 
Engineers  in  Charge. 
MaJ.  Henry  M.  Robert,  1872.    Report,  '73,  1123. 
Maj.  J.  M.  Wilson,  1878.    Report,  '79.  1802. 
Assistant. 
F.  H.  West,  1872,  '73,  1123. 
Estimates.    (See  Plans.) 
Pliysical  Characteristics. 
General,  '73,  1123.  1128 ;  '79,  1803,  1805.    Rocky  islets  off  the  coast,  '77, 1054  ;  *79, 
1803.    Tides,  ^79,  1803.    Gales,  '79,  1805.    Resources  of  interior  country,  '79, 
1806. 

Plans. 

By  M<4.  Henry  M.  Robert,  for  the  construction  of  a  breakwater,  500  yards  in  length, 
in  10  fathoms  of  water;  for  the  purchase  of  land  and  the  construction  of  a  nar- 
row-gauge railroSd,  to  facilitate  the  process  of  construction.  Estimated  oost, 
t2,9(S,0(K).  '73,  1127-1129. 

By  Board  of  Engineers,  1876,  for  a  breakwater,  about  one  mile  in  len^h,  to  protect 
the  harbor  from  the  south  and  southwesterly  gales,  at  an  estimated  cost  of 
$10,507,343,  '77,  1054. 

By  M<4.  J.  M.  Wilson,  for  the  construction  of  a  breakwater,  2,000  feet  in  length ; 
estimated  to  cost  $3,427,000,  which  could  be  extended  to  a  length  of  5,000  feet, 
if  necessary,  with  an  estimated  cost  of  $9,405,000,  '79,  1804, 1805. 
SurFCTs. 

1872.  Under  the  direction  of  Mi^or  Robert.    ReiK>rt,  '73,  1123. 

1878.  Under  the  direction  of  Major  Wilson.    Report,  '79,  1802. 


POBT  PEMN9  D£I«.— (See  Reedy  Island.) 


POBT  BOTAI«  BITfiB,  8.  C.~Snrvey  ocdered  by  act  of  March  3,  1879, 

'79,  100. 


POBT  9ALf  €AIj.— Examination  of. 

Eiiffliieers. 

Chdef  of  Enoinkbbs. 

Reports,  '67,  17 ;  '68,  74. 
Enginbbb  in  Charge. 

Mj^.  R.  S.  Williamson.    Report, '68,  887. 
Assistant. 

Lieut.  W.  H.  Heuer,  '68,  887. 
Estimates. 
By  M%|.  R.  S.  Williamson,  for  two  breakwaters,  #9,944,438,  'G8»  889. 


POBTSMOVTB  BABBOB,  N.  H.--Impbovxment  ov. 


Approprlatioiis. 

1821  (survey) #2, 500.    Act  of  March  3. 


1822 11,500.    Act  of  May  7. 

1879 10, 000, '79,  48. 

Gommerce. 

Justification  of  the  improvement,  '74,  ii,  343,  344.    Importance  of  PoKtmoutli 

Harbor, '79,  283. 
Statistics,  '79,  263,  264. 
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PORTSMOUTH  HABBOK,  N.  H«— Continned. 

Defease. 

Forte  Constitntion  and  MoClary  and  batteries  in  proeess  of  constmction  on  Gerrish's 
XeOond  and  Jerry's  Point,  *74,  U.  343;  *79,  )W3.    United  States  navy-yard  at 
Kittery,  Me.,  '79,  263,  ^. 
Engineers* 
Chief  of  Enoinesrs. 

Beports,  '73, 106;  '74,  i,  116;  *78^  43;  '79  48,  62. 
Enoixeeb  in  Charge. 
Lient.  Col.  George  Thorn,  1873^—.    Reporto,  '74,  U,  342;  '79,  262,  282. 

A88I8TANT. 

Sqphns  Haairenaen,  1873.    Report,  '74,  ii,  343. 
Bsti^aie*    (See  also  Project. ) 
By  Sophns  Haageneen,  for  the  constrnction  of  a  breakwater  between  Genish's  and 
Wood's  Islands,  $150,000,  '74,  ii,  344. 
Flnaneial  Statements. 
'79,  48,  263. 

Pbysieal  €haracteiistics. 

Bar  between  Gerrish's  and  Wood's  Ishwds,  '74,  ii,  343,  344.    Tides,  '74,  ii,  344. 
Ledges  and  bowlders  in  the  harbor,  '79,  283. 


By  Sophns  Haagensen,  for  the  construction  of  a  breakwater  between  Gkrrish's  and 
Wood  Islands,  1,376  feet  in  length,  556  feet  resting  on  solid  ledge  and  820  feet 
on  heayy  bowlders,  '74^  ii,  344. 
Project. 

By  Lientenani-Colonel  Thorn,  for  the  eonstrnotion  of  a  breakwater,  820  feet  in 
length,  10  feet  in  width  on  top,  and  2^  feet  above  mean  high-water,  between 


Surveys. 

1842-^43-'44.  By  Capt.  HowaSrd  Stansbnry,  U.  S.  T.  E  ,  '74,  ii,  343;  '79,  283. 
1873.  By  Sophns  Haagensen.    Report,  '74,  ii,  343. 
187a  Under  the  direction  of  Lient.  Col.  George  Thorn.    Report,  '79,  282. 
Maps. 
Showing  the  proposed  improvements,  '79,  282. 


PORT  WASHOrOTON  (Ozaukee)  BLUTBOR,  HTM. -Impboyb- 

MENT  OF. 

Annropriations. 

IWO $15,000, '70,  39. 

1871 15,000,  '71,34, 

1872 15,000,  '72,  32 

1873 15,000,  '73,34. 

1874 10,000, '74,  i,  39. 

1875 10,000,  '75,  i,  44. 

1876 8, 000, '76,  i,  97. 

187rf 5,000,  '78,  116,  1164. 

1879 7, 500, '79,  155, 1521. 

Total  to  1879 tl<K),500. 

Commerce. 

Commercial  importaiioe  of  Port  Washington,  '70,  119, 120;  '73,  207. 
Jnstificatipn  of  improvement,  '70,  120;  '71,  114;  '72, 123;  '76,  ii,  382,  384. 
Local  business  monopolized  by  the  bridge  pier  owners  previous  to  the  improvement 

of  the  harbor.  '76^  ii,  381. 
Statistics,  '70, 122;  '72,  12:^;  '73,  208;  '74,  i,  149;  '75,  i,  210:  '76,  ii,  383,  334; 

'77,  867 ;  '78, 1164 ;  '79, 1521. 

Contracts. 

1870.  Albert  Conro,  for  dredge  and  accessories,  $150  per  day,  '71,  114;  '76,  ii,  381.— 


Abstracts  of  bids^  '75^  i,  210;  '79, 1521. 
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PORT  UTASHINGTOIV  (Osankee)  UABMOWL^  lim.-Coiitinaed. 

Chjev  of  Engineers. 
EeportB,  '69,  29  J  '70,  39 ;  '71,  34;  '72,  32:  '73,  33;  '74,  i,  39;  »75,  i,  43;    '7^  i, 
^;  '77,  101;  '78, 116;  »79,  164. 

BOABB  OF  EnGINEIERS. 

At  an  early  day  a  plan  of  improvement  was  submitted  to  the  Boaid  of  U.  S. 
En^pneers  for  extending  two  parallel  piers  to  the  lO-fooi  curve,  and  tiie  exco^ 
vation  of  an  Interior  or  river  oasin,  '76^  ii,  381. 
Enginbebs  in  Charge. 
MaJ.  J.  B.  Wheeler,  1870.    Beport,  '70,  119. 

M%i.  D.  C.  Houston,  1870-75.    Reports,  '71, 113;  '72,  123;  '73,  207 :  '74,  i,  14». 
Maj.  H.  M.  Robert,  1875-^—.    Reports,  '75,  1,  209;  '76^  ii,  379;  '77,  &66;  'TO, 
1163;  '79.1519. 
Assistants. 
W.  T.  Casgrain.    Report,  '70,  119,  120. 

W.  H.  Hearding.    Reports,  '72,  123;  '73.  207;  '74,  i,  149;  '75,  i,  207. 
Estimates. 
By  Major  Wheeler,  1869,  for  an  exterior  or  outer  harbor  similar  to  that  at  Chicago, 

at  an  estimated  cost  of  about  ^900,000,  '70,  119. 
By  Mi^or  Wheeler,  1870^  for  parallel  piers  to  14  feet  of  water,  excavation  and  revet- 
ment of  river  basin,  and  dredging  to  a  depth  of  14  feet;  estimated  ooet, 
$154,527.17, '70,  120,  121,  122. 
By  Mi^.  H.  M.  Robert,  1876,  for  the  excavation,  to  a  depth  of  13  feet,  of  a  north  basin 
700  by  200  feet;  estimated  cost  of  $27,000,  '76,  U,  9tj0;  '77,  866. 
Expenditures*    (See  Financial  Statements.) 
ISTA.  On  repairs $53  17,  '75,  i,  44,  20a 

1875.  On  repairs 448  20,  '76,  ii,  379. 

1876.  On  repairs 640  91,  '77,  866. 

1877.  On  repairs 1,195  22,  '78,  1163. 

1878.  On  repairs 2,800  00,  '79.  1520. 

Financial  Statements. 

•70,  39 ;  '71,  34;  '72,  32, 124 ;  '73,  34,  208 :  '74,  i,  39, 150 ;  '75,  i,  44,  209,  210 ;  '76;  i, 
97,  ii,  379,  380 ;  '77,  101.  He7 ;  '78,  116,  1164 ;  '79,  155,  1521. 
lieirislation. 
Legislation  by  the  State  for  the  levy  of  a  tax  of  $15,000  on  property  in  the  town  of 
Port  Washington,  to  be  applied  to  harbor  improvement,  '71,  113 ;  '76^  ii,  381. 
Operations. 


Year. 


North  pier. 


1870-"71 
1871-*72 

1878-'74 

1874-76 

1876-76 

187e-77 
1877-78 

187»-79 


Pi 

i 


Is.  ft. 


320 


100 


I 

«  I 

U  I 

& 


i.A 


820 


100 


Soatli  pier. 


I 


L,ft 


320 


100 


I 


I 

3  a 

A4 


Is./L 


820 


100 


L,ft. 


206 
200 


Dredg- 
ing. 


0.  ydB. 


14,002 
18,002 
18,881 
24,287 


60,477 
88.893 


'H<<m#-'*'Vf- 


Dredging  In  river  and  basin 
Bredjging  in  channel  and  for 

oriM. 
Cost  of  dredging  per  cnbio 

yard,  49.11  cents. 
Cost  of  dredging  per  cubic 

yard,  66|  cents. 
Cost  of  dredging  per  cubic 

yard,  86.21  cents. 
Bepoin.     Cost  of  dredging 
per  cnbio  yard,  84.6  cents. 

Kepairs 

Cost  per  cubic  yard,  12.35 

cents. 

Average  oost  of  dredging 

per  cubic  yard,  11.17  cents. 

C  Repairs  of  dredge 


\ 


'71, 113. 
'72,32,123; '78, ii, 


'73^207;'?6,ii, 

'76,  i,  43,  MWi 
'7<6,l,97,  ii,87«. 


'77,101, 
'78,  116.  11681  '79, 
1620. 


( 


'79, 1A4,  1986. 


Abstracts  of  materiaU  and  labor,  '71, 114;  '72, 123;  '74,  i,  149;  '7S,  1,200;  '77,  db7. 
Pliysical  Cfcaractertstics* 

Physical  characteristics  of  Sank  River.  '70,  119,  120 ;  '76^  ii,  381.  Small  ainonnt  of 
shore  drift,  '70,  120.  Bottom  of  lake  hard  clay,  mixed  with  bowldsn  and 
gravel,  favorable  for  crib  work,  '71,  114 ;  '72,  123;  '76^  ii,  382. 
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PORX  UrAMIIlVCKrOlV  (Ozaukee)  HARBOR,  UTIS.— Continaed. 


Sabmitted  to  the  Board  of  Engineers,  previons  to  1869,  for  2  parallel  piers  200  feet 
apart,  from  the  shore  line  to  10  feet  of  water ;  also  excavation  of  an  interior  or 
zirer  basin,  600  by  200  feet,  '76,  ii,  381. 

By  ICiQor  Wheeler,  1^0,  for  an  enter  harbor  similar  to  that  at  Chicago ;  estimated 
coat,  $900,000;  not  recommended,  '70,  119. 
PiiTaSe  and  Corporate  UTork. 

115,000  raised  by  taxation  for  harbor  improvement,  '71,  113;  '76,  ii,  361.    Agree- 
ment of  the  citizens  with  Albert  Conro  for  dredging  for  cribs,  '71, 114 ;  '72, 123; 
•76^  ii,  383.    Docking  of  river  basin,  '74,  i,  149;  •7§  ii,  382. 
Projects. 

By  Migor  Wheeler,  1869,  for  two  parallel  crib  piers,  200  feet  apart,  extending  to  14 
feet  of  water,  and  the  excavation  and  revetment  of  a  (west)  river  basin,  '70, 
119 ;  estimated  cost,  $154,527.17,  '70,  119.  This  project  was  chiefly  based  on  the 
old  plan  submitted  to  the  Board  of  Engineers,  '76,  li,  381. 

By  M^jor  Houston,  1870,  modifying  foregoing  as  follows:  direction  of  piers  changed, 
width  between  the  piers  reduced  to  150  feet ;  inside  basin  600  by  200  feet, 
dredged  to  13  feet,  '73,  207;  '76,  ii,  380, 381. 

By  Major  Robert,  1876,  to  excavate  to  13  feet  a  basin  on  the  north  side  of  channel, 
700  by  200  feet ;  estimated  cost,  |27,000,  '76^  ii,  380;  '77,  866;  '78,  1163;  '79, 
1519. 

Sarveys. 

An  early  survey,  '76,  ii.  381. 

1869.  Resurvey  ordered.  '69,  29;  '76,  ii,  381;   made,  under  direction  of  Migor 

Wheeler,  by  W.  T.  Casgrain,  '70, 119. 
1878.  Under  direction  of  Major  Robert,  '79,  1519. 

'76^  ii,  380;  '78»  1164.    Plat  of  the  harbor,  November,  1878,  '79,  1520. 

[E.  A.  C] 


POTOMAC  RITER.— IMFBOVEMENT  OF. 

(See  also  Washington  aitd  Georgetown  Harbors.) 

Appropriatioiis* 

1849  (survey) $1,500.    Actof  March3. 

1870 50,000, '70,  529; '71.  72,591. 

Cemmerce* 
Requirements  disonased,  '71,  592. 
Statistics,  '68,  890,  924. 
Contracts. 
Abstracts  of  bids,  '71,  595. 

1870.  N.  G.  Dodge,  dredging ;  completed  December,  1871,  '72,  687. 
Eiii^eers* 
Chief  of  Enoinbers. 

Reports,  '67,  17,  18;  '68,  61;  '70,  84;  '71.  72;  '72,  68. 
Engineers  in  Cbuirgb. 
M^.  N.  Michler,  1868-'71.    Reports,  '68,  889, 913-924 ;  '69,  493, 514, 517 ;  '70, 517, 

529  530'  '71,  974. 
M^j.  Villiam  P.  Craighill,  1871-^2.    Reports,  '71,  591 ;  '72,  687. 
Assistants. 
C.  P.  Patterson,  Clarence  Fendall,  '68,  914.    J.  E.  Weyss,  Mr.  Thompson,  '70, 
530.    Capt.  C.  B.  PhiUips,  '71.  594 ;  '72,  687. 

fistlmates. 

By  Major  Jlichler,  aggregate  for  river  improvement,  $475,431,  '68,  924.  Modified 
for  improving  V&ginia  Channel,  $138,000,  '68,  61,911,913,  $123,000,  '69,  514. 
Improving  Eastern  Branch  between  arsenal  and  navy-yard,  $157,500,  '70,  534. 

By  Major  Craighill,  for  improving  Washington  Channel,  $100,000.     Removal  of 
rocks  near  Georgetown,  )lO,000,  '71,  595. 
Financial  Statenents. 

'71,  72,  595 ;  '72,  68,  688. 

Legislation* 

Required,  '68,  903. 


Operations. 

187 


87(M71.  Dredging  of  Virginia  Channel  in  progress,  '71.  72,593. 
1871-^2.  Channel  200  feet  wide  and  15  feet  deep,  completed  in  December,  '72,  68, 
687. 
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POTOISAG  BIT£n--<U«iiiiii^ 

PliTSlcal  ClMuracterlstics. 

Dieoussed,  '68,  914-322 ;  '69,  525 ;  *70,  517 ;  '71,  694,  595. 
Plans*     (See  Projects.) 
By  M%jor  Michler.  for  removal  of  obstrQCtions  from  Eastem  Branch/TO,  586. 
By  Major  Craighill,  for  dredging  and  removal  of  rooks,  '71,  595.    The  subject  of 
farther  improvement  referred  by  Congress  to  a  commission,  '72,  66,  686. 
Private  and  Corporate  UTork* 

Dredging  in  Georgetown  Channel  by  Georgetown  City  authorities,  '69,  484. 
Projects* 
By  Mf^or  Michler,  for  removal  and  rebuilding  part  of  Long  Bridge,  and  dredging, 

'68,  61,  889,  913. 
By  Migor  Craighill,  for  dredging  Georgetown  Channel  200  feet  wide  and  15  feet 
deep,  '71,  Sd2. 
Surveys. 
History  of  early,  '68^  914.    Under  direction  of  Mi^r  Bliohler,  by  Clai«nce  Feo- 

dall.    Report,  '68,  913. 
By  J.  £.  Weyss  and  Mr.  Thompson.    Report,  '70,  530. 
Under  direction  of  Mi^or  Craighill,  by  Capt.  C.  B.  Phillips,  '72,  687. 


POTOMAC  BITEB9  East  Brancli.—- Examination  of. 

Contnierce. 

Trade  of  branch  insignificant ;  its  improvement  of  but  little  importance,  exe^t  in 
rolation  to  the  proposed  canal,  '76,  i,  356. 
Enirlneers« 

ChIKF  or  ENOINEERfl. 

Report,  '76,  i,  68. 
Engineer  in  Charge. 

8.  T.  Abort,  U.  8.  C.  £.,  1875.    B^ort,  '76^  i,  355. 
A8SI8TANT. 
J.  B.  Dnncklee,  '76,  i,  356. 
Estimate* 
By  S.  T.  Abort,  1875,  for  channel  8  feet  in  depth  fkom  Bladensburg  to  the  navy- 
yard,  $168,269,  '76,  i,  358. 
Physical  Characterlstles* 

•76,  i,  357. 

Plan. 

By  8.  T.  Abort,  1875,  for  channel  from  Bladensburg  to  the  navy-ylurd,  21,000  fbet 
by  100  feet  by  8  feet,  '76,  i,  356. 
Snrvev. 
1875.  Under  diroction  of  S.  T.  Abort,  by  J.  B.  Dnncklee.    Report,  '76;  1,  356. 


POWEl4L^S  BITEB,  TEIVN.  AMD  TA«— Examination  of. 

Commerce. 

Justification  of  improvement,  '76^  i,  737,  740,  741. 
Statistics,  *76,  i,  740. 
Engineers. 
Chief  of  Enginebbs. 

Report,  '76,  i,  87. 
Engineer  in  Charge. 

Maj.  W.  McFarland,  1876.    Report,  '76,  i,  736. 
Assistant. 
W.  M.  Gordon.    Report,  '76^  i,  737. 
Estimates.    (See  Plans.) 
Pliyslcal  Characteristics. 
Description  of,  '76,  i,  736,  737,  738.    Searoity  of  water,  '76, 1,  737.    List  of  obstrae- 
tions,  '76,  i,  738,  739. 
Plan. 
By  M^}or  McFarland,  1876,  for  removal  of  obstructions,  building  wing-dams^  and 
procuring  a  high- water  channel  of  from  3^  feet  to  4  feet ;  estimated  cost,  pifiOO, 
'76,  i,  7^,  739,  740.    Slack-water  navigation  impossible,  '76,  i,  746. 
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POWEIX'S  Bims,  TMNN.  AND  TA.-Contiiiiied. 

Private  and  Corporate  UTork* 

IdlSi  State  of  TexmeMee  expended  (7,000  in  removing  obstractiona  and  bnilding 
wing-damBy  *76,  i,  738. 
SarFOF. 
1876.  Examination  by  W.  M.  Qoidon,  from  the  Three  Forks  to  mouth  of  Clinch 
River,  '76,  i,  87,  736. 


PB£8<|irE  I8LE.-<See  Erie  Harbor,  Pa.) 


PBOTIDENCB  BITBB,  HABBOB,  BITE.KHEAB  BOCK*  AUTD 
NABBAGAIVSISTT  BAT,  B.  I.— Improvement  of. 

Aaaroprlatlonft. 

ittS  (Borvey) $1,500,  act  of  August  30. 

1860 5, 000,  act  of  August  30. 

1867 25,000, '70,  449;  71,730. 

1870 5,000, '70,  75,449;  '71,83,727,733. 

1870  (Bulkhead  Bock) .  2, 5001  '70,  75,  449 ;  '71,  63,  727,  733. 

1872 10,000, '72,  HI,  820. 

1873 10, 000, '73,  88, 969. 

1878 50, 000, '78,  48,  232. 

1878  (Bulkhead  Bock) .  5, 000,  '78, 48,  2^. 

1879 60, 000, '79,  54,  311. 

Total  to  1879 $174, 000. 

Requirements  of,  '68,  746;  '78,  237,  241. 

Statistics,  '67,  449;  '68,  746;  '70,450;  '71,730,734;  '72,  820;  '73,969,970;  '75, 
U,  291 ;  '78,  241 ;  '79,  311. 

CoatractB. 

1867.  O.  W.Townsend,  removal  of  wreck  for  f8,000,  '67,  448,  453.— 1870.  Thomas 
J.  Hill,  dredging,  at  25  cents  per  cubic  yanl,  '70,  449,  453.— 1873.  &  F.  Shel- 
boome,  dredging,  at  29  cents  per  cubic  yard,  '73,  968.— 187&  £.  B.  Seward,* 
dredging,  at  lli  oents  per  cubic  yard,  '79,  306,  309. 

Abstraoto  ofbids,  '67,  453;  '70,  449;  '72,  820;  '73,  968;  '79,  308,  309,  310. 
Bocaaients.    (Not  printed  in  reports. ) 

Beptnts  of  LieuteDant  Bosencrsns,  Captain  Button,  and  Bfr.  Webber,  '71,  728,  729 ; 
of  Captain  Holgate,  '71,  733. 


CmsF  OF  Engineers. 

Beports,  '66,  i,  7:  '67,  45;  '68,  67;  '69,  68;  '70^  75:  '71,  83;  '72.  81,85;  '73^  88; 
^     '74,  i,  99;  '76,  i,  108;  '76;  49;  '77,  43;  '78.  48,  ^;  '79,  54. 

BOdUKD  OF  EHQDrURS. 

AdvisoiT  council  to  the  Bhode  Island  harbor  commissioners,  appointed  by  the 
Preaiaent  of  the  United  States  in  1878 ;  recommended  dredging  m>m  the  citn^  to 
Field's  Point,  18  feet  in  depth  bv  725  feet  wide  and  23  feet  deep  by  150  feet  wide ; 
estimated  cost,  $428,571.    Beport,  '78,  234. 

(Bear- Admiral  Daniel  Ammen,  U.  8.  N.,  Professor  Henry  Mitchell,  U.  S.  C.  S.,  and 
H^.  O.  K.  Warren.) 
BwomBBRs  nr  Charge. 

Capt.  George  Button,  1853,  '71,  728. 

Oof.  J.  B.  Graham,  1865,  '66,  i,  37. 

im.  B.  C.  Houston,  18^-70.    Beport,  '67,  448;  '68,  745;  '69,  40a 

im.  G.  K.  Wanen,  1870-^—.  Beports,  '70,  449.  450 ;  '71, 737  (on  Bulkhead  Bock, 
'7a  7,S3);  '72,  820;  '73,  968,  969;  '74,  ii,  237;  '75,  ii,  291;  '76^  207;  '77.  199; 
'78,  231,  233; '79,  306. 

Capt.  A.  H.  Holgate,  '70^  74,  450;  '71,  733. 

K£.  Bussell.    Beport, '71,  730. 

George  H.  Mann,  '71,  7;S3. 

H.  A.  Bentley.    Beports,  '73,  970 ;  '74,  ii,  238. 

*A]iiiiiIled{  failed  to  fUfll. '70, 808,8091 
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PBOTIDEBTCE  RITBB,  HARBOR,  ETC.,  R.  I.-Oontinaed. 

liStlinates* 

By  Captain  Dntton,  1853,  for  widening  ohannel  100  feet  to  the  westward,  97,800, 

'71.  729. 
By  Mr.  Webber,  1867,  for  removal  of  rock,  (5,000,  and  for  dredging  a  14-fiiot 

channel  to  Fox  Point  Wharf,  |21,600,  '71,  7529,  730. 
By  M%]or  Houston,  1868,  for  annual  dredging  below  Fox  Point  Wharf,  $10,000; 

'68p  67,  746;  '69,  408;  '70,  449. 
By  Captain  Holgate,  1870,  for  removal  of  Bulkhead  Bock  to  a  depth  of  16  feet, 

12,500,  '70,  4a0 ;  '71,  733. 
By  Major  Warren,  1871,  for  widening  ohannel  in  the  river,  $10,000  annually,  '71, 

By  M%jor  Warren,  1873,  for  removal  of  the  point  at  Long  Bed,  by  dredging^  $10,000, 

'73,  970. 
By  Major  Warren,  1875,  for  removal  of  Bulkhead  Rock  to  18  feet  in  depth,  $5,000, 

•75,  ii,  291 ;  '76^  207 ;  '77,  199.    In  1878  to  depth  of  20  feet,  $10,000,  * 78^  832. 
By  Mi^or  Warren,  1878,  for  23  feet  channel  from  Providence  to  the  sea,  $500,000, 

'78,48,  235; '79,  54,  308. 
By  Mi^or  Warren,  1879,  for  completion  of  existing  project,  $390,000,  '79,  311. 
lixpenditares. 

•67,  45,  449. 

Financial  Statementft* 

•68,  746, ;  '69,  408;  »70.  450;  '71,  83;  '73,  88,  969;  '74,  i,  99,  ii,  238;  '75,  i,  106,  ii, 
291;  '76,  49,  206;  '77,  43,  199;  '78,  48,  232;  •79,  54,  55,  311. 
Operations. 
History  of  early  operations,  •71,  728 :  '79,  307,  730,  734. 

1867.  Removal  of  sunken  wreck,  42,219  cubic  yards,  dredged  at  the ''  Crook,"  '67, 
45,449. 

1868.  Channel  widened  and  deepened  at  the  ''  Crook  "  by  dredging ;  depth  of  12  feet 
obtained,  '68,  745,  746. 

1870.  Dredging  at  the  <<  Crook  "  to  obtain  14  feet  channel,  *70^  449. 

1871.  Dred^ng,  extraction  of  piles  and  removal  of  Bulkhead  Rock  to  depth  of  14 
feet,  '71,  727,  730,  733. 

1872.  Dredging  channel,  below  Fox's  Point,  to  widen,  '73,  968. 

1873.  Dredging  to  remove  the  point  of  Long  Bed.  '73,  88,  969. 

1874.  Dredging  completed,  the  remains  of  an  old  pile-dolphin  removed,  '74,  i,  97, 
237. 

187&-79.  72,314  cubic  yards  dredged,  '79,  309. 
Pliirsleai  Gliaracterlstlcs. 
Discussed,  '78^  237.    Description,  '79,  306.    Record  of  tidal  observations,  '71,  722; 
'73,  971. 

Plans. 

By  F.  P.  Webber,  1867,  for  removal  of  wreck  and  improvement  of  channel,  '71, 

729,  7:». 
By  Captain  Holgate,  1870,  for  removal  of  Bulkhead  Rock  to  a  depth  of  16  feet, 

'71,  733. 
Private  and  Corporate  UTorlc* 
Dredging  by  city  authorities  irom  time  to  time,  '67,  449.    Harbor  much  improved 

by  the  city,  '68,  746.    $90,000  expended  by  the  city  for  dredging,  'IB,  232,838. 
Projects* 
By  MajoT  Houston,  1867.  for  improvement  of  channel  at  the  ''Crook''  by  dredging 

and  removal  of  suuKen  wreck,  '67,  448. 
By  Major  Warren,  1670,  for  channel  75  feet  by  14  feet  at  the  <<  Crook,"  '7Q,  449. 

Removal  of  Bulkhead  Rock,  by  day  labor,  '70,  450. 


By  Mi^or  Warren,  1873,  for  dredging  at  Long  Biid,  '73,  968. 
Major  Warren 
291 ;  '76^  207. 


fe 


By  Major  Warren,  1875,  for  18  feet  depth  of  water  over  Bulkhead  Rock,  '75^  ii, 


By  M^jor  Warren,  1878,  for  20  feet  depth  of  water  over  Bulkhead  Rock,  '78»  232. 
By  advisory  council,  State  commissioners,  and  M^Jor  Warten,  1878,  for  93  feet 

channel  from  Providence  to  the  sea,  '76,  48,  231-237 ;  '79,  54,  308. 
Surveys* 
la^S.  By  Lieut.  W.  S»  Roeencrans,  '71,  728 ;  '79,  307. 
1867.  By  P.  P.  Webber,  '71.  729. 

1870.  Under  direction  of  M^jor  Warren,  by  N.  E.  Russell,  '71,  729. 
1872.  Under  direction  of  Mf(jor  Warren,  by  H.  A.  Bentley,  between  Fox  Point  and 

Field's  Point.    Report,  '73,  969,  970. 

[C.  C] 


RIYEBS  AJSD  HASBORS.  445 

PROTUiCCTOWir  HARBOB,  1IA88«— P&kbbbvation  of. 

Ap»r#priatioii8. 

im $3,500  00, '66^  iii,  28. 

1831 2, 050  00, '66,  iii,  28. 

1832 4,000  00, '66,  in,  28. 

1834 4.400  00,  '66.  iii,  28. 

1835 4,400  00,  '66,  iii,  28. 

1836 4, 400  00, '66,  iii,  28. 

1838 : 4,500  00,  '66,  iii,  28. 

18B2 5, 000  00, '66,  iii,  28. 

1864  (aUotment) «30,000  00,  '66,  ii,  24;  iii,  28. 

1866 43,068  44, '66.  iii,  28. 

1866 8,000  00.    AotofJaly28. 

1869  (ftOotment) 1 8, 910  00,  '69,  22. 

1871 6,000  00. '71,  95,  898. 

1872 6, 000  00, '72,  94,  951. 

1873 6,000  00,  '73,  106,  1102. 

1874 6,000  00, '74,  i,  116;  ii,  336. 

1875 5,000  00, '75.  i,  120;  ii,  417. 

1876 4,000  00,  '76,  i,  47,  183;  '77.  42,  189. 

1878 1,000  00,  '78.46,223. 

1879 1,000  00,  '79,52. 

Total  to  1879 $156,828  44. 

SmnniAry  of  appropriAtions  from  1866,  '76,  i,  181;  '77.  189;  '78.  221 ;  '79,  27a 
€oimiierce. 
Of  zreat  importance,  '66,  i,  11. 

Statistics.  '67,  4G5,  46^;  '68,  832;  '72,  951;  '73.  1102;  '74,  ii,  326;  '75.  ii,  416; 
'76.  i,  183;  '77.  190;  '78,  223;  '79,  274. 

Contracts. 

1868.  J.  H.  BlaisdeU  A  Co.,  materiale  and  work,  '68.  832.— 1869.  Isaiah  Gifford, 
bulkhead  and  jettieo,  '69.  420.  Gideon  Carrier,  building  dike,  '69.  420.— 1870. 
Isaiah  GiiFord,  pile  and  brush  dike,  '70^  467. — 1871.  &muel  Dyer,  building 
dike.  '72.  952.— 1877.  A.  C.  Pierce,  quarry-grout,  '77.  191.  I.  A.  Sylvester, 
bowlders,  '77,  191. 

Abstracts  of  bids,  '68,  831;  '72.  952;  '77.  191. 
Befease. 

As  a  military  site  it  is  of  importance,  '66^  i,  12. 


CmsF  OF  Engineers. 
Reports,  '66^  i,  2,  3,  11,  ii,  24,  28.  41,  iii,  19,  28 ;  '67. 46 ;  '6a  70,  828;  '69.  60; 
'70.  78;  '71,  95;  '72,  94;  '73. 105;  '74,  i,  115;  '75,  i,  120;  '76,  i,  47;  '77,  41; 
'78,45;  '79.51. 
BoABD  OF  Engineers. 
Convened  at  Boston,  June  26, 1867.  Recommended  carrying  out  of  plan  by  Colonel 
Benham  and  Mi^or  Blunt,  modified  as  follows :  that  the  closing  of  the  inlet  be 
deferred ;  that  the  deposit  of  stone  be  continued,  '67.  464. 
(Colonels  Bache  and  Benham,  and  Lieutenant-Colonel  Foster.) 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865,  '66,  i,  3. 36. 42. 

Col.  H.W.  Benham,  1866^68,  '66,  ii,  28 ;  '67.  457,  462,  465;  '68,  829. 
Lieut.  Col.  J.  G.  Foster,  1868-7 L  '68, 808. 810, 832 ;  '69. 420, 433 ;  '70. 466,468,469,470. 
Lieut.  Col.  George  Thom,1871-<—.  '71,  897;  '72.  949;  '73, 1101;  '74,  ii,  325;  '76, 
ii,  416;  '76.  i,  181;  '77.  189;  '78.  221. 
Assistants. 
Lieutenant  Adams,  '66^  i,  45. 

Capt.  George  Burroughs,  '67,  46;  '68.  70,  829,  833 ;  '69.  60,  433. 
W.  T.  Martin,  '67.  437. 
Sophus  Haagensen,  '73. 1102;  '76,  i,  183. 
Lieut.A.H.Fay8on,  '75,  i,  120. 
Ettiniates. 
By  Colonel  Graham,  aggregate,  $43,068.44,  '66,  i,  49. 
By  Colonel  Benham  and  Major  Blunt,  for  bulIsJiead,  fence,  and  Jetties  at  Long  and 

Beach  Points,  |8,00q,  '66.  ii,  29. 
By  Lieutenant-Colonel  Foster,  to  complete  the  work,  $20,000,  '68,  808 ;  for  beach 
protection  and  dike,  aggregate,  $38,000,  '68.  810;  for  fiscal  year,  $11,600,  '70. 
78,  469. 

*  Called  $15,000,  76,  L  181 ;  m,  189:  "78, 221 ;  19, 278. 
t  CaUfld  18.000.  'SP.  M,  and  $8,000,  *€6,  ii,  80;  'SP,  420. 
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PROTIJWGETOW1V  HAVBOB,  HAM.— Continiied. 

E  stimates— Continued. 
By  Lieatenant-Colonel  Thorn,  for  completion  and  repain,  $10,000|  '71, 95,  898;  *72, 

951 ;  for  fiscal  year  of  1S75-76,  $5,000,  »74,  ii,  326;  for  1876-77,  $5,000,  '75,  i, 

120,  ii,  416;  for  completion  of  existing  project,  $1,000,  '76,  i,  47,  183. 
For  completion  of  existing  project,  *79,  S&5. 
Financial  Statements* 
•67.  461;  '68,  808,  831;  '69.  420;  '70,  78,  470;  '71,  95,  96,  898;  '72,  951;  '73, 166, 

1102;  '74.  i,  116,  ii,  326;  '75,  i,  120,  ii,  417;  '76^  i,  47,  183;  '77,  42,  191;  '78, 

46,223;  '79,52,275. 
lieiTislation* 

Resolution  of  State  of  Massacliusette  in  favor  of  an  appropriation,  '66,  i,  11. 
Operations* 
History  of  operations,  '71.  897,  949;  '73,  105,  1101 ;  '74,  i,  115,  ii,  325;  '75,  i,  120, 

ii,  415;  '76.  i,  47,  182,  185;  '77,  189;  '78^  22^;  '79,  51,  273. 
1865-'66.  Planting  bmsh-fence  and  beach-^prass  at  head  ot  East  Harbor,  and  com- 
mencement of  extension  of  balkhead  jetties  at  Long  Point,  '66,  ii,  36. 
1866-^67.  Plank-fence,  bulkheads,  jetties,  and  other  beacn  protections  were  made  at 

Long  Point,  East  Harbor  beach,  and  Beach  Point,  '67,  46,  458. 
1867-'68.  Protection  of  the  beach  at  Long  Point  and  Beach  Point  continued  and 

construction  of  a  dike  at  the  ''  wading  place''  commenced,  '68^  70,  830. 
186d-'69.  Bulkhead  and  jetties  at  Beach  Point  and  dike  across  the  Salt  Meadows 

completed.  '69.  60.  420. 
1869-70.  Repairs  to  jetties  have  been  made  and  bulkhead  and  jetties  extended.  *70, 

78,  466. 
187(M71.  Repairs  to  bulkhead  and  jetties  and  construction  of  dike,  '71,  95,  897. 
1871-72.  Dike  at  Abel  Hill  completed  and  sundry  repairs  made,  '72.  94,  950. 
1871^-73.  Extension  and  repairs  of  bulkheads  and  jetties,  by  hired  labor,  and  a  large 

quantity  of  beach-grass  was  planted  on  Beach  Point,  '73, 106, 1101. 
1873-74.  Repairs  and  construction  of  jetties  and  bulkheads  at  Beach  Point,  State 

Dike,  Long  Point,  and  Cove  Section,  '74,  i,  116,  ii,  326. 
1874-75.  Bulkhead  and  jetties  at  Cove  Section  completed.    Stone  bulkhead  at  Long 

Point  enlarged  and  improved.    Bulkhead  and  jetties  on  Beach  Point  repaired 

and  groins  built ;  dikes  at  High  H«  ad  and  Abel  Hill  repaired,  and  beach-gnus 

planted  at  Beach  Point  and  Cove  Section,  '75,  i,  120,  ii,  416. 
1875-76.  General  repairs,  '76^  i,  47,  182. 
1876-77.  Work  on  stone  bulkhead  at  Long  Point  in  progress ;  beach-grass  planted 

at  Cove  Section,  '77.  41,  190. 
1877-78.  Long  Point  bulkhead  raised  and  extended,  and  sundry  repatrs  at  other 

points,  completing  all  the  works  projected,  '78^  222. 
1878-79.  Extending  bulkhead  and  planting  beach-grass,  '79.  52. 
Piiysical  Ciiaractertstics. 

Described,  '66,  i,  12,  43;  '76,  i,  184 ;  current  and  tidal  observations,  '69,  433. 
Private  and  Corporate  UTorlL. 


950;  '76^  i,  185;  '77,  189;  '78^  222. 
Projects. 

By  Colonel  Graham,  for  dikes,  jetties,  etc.,  details,  '66^  i,  43,  44. 
By  Colonel  Benham  and  Major  Blunt,  for  fence  jetties,  etc.,  at  Long  Point  aad 
Beach  Point,  '66,  ii,  29.    Adopted  by  Board  of  Engineers  with  certain  modiin 
cations,  '67,  464. 
By  Lieutenant-Colonel  Foster,  for  dike  across  the  Salt  Meadows  and  East  Harbor 

Creek,  '69,  420. 
By  Lieutenant-Colonel  Thom,  for  dike  near  Abel  Hill,  '72,  950. 
By  Lieutenant-Colonel  Thom,  for  extension  of  various  jetties  and  stone  bulkhead 
at  Long  Point,  '73,  1101. 
Surveys* 
Under  direction  of  Lieutenant-Colonel  Graham,  1833-'34-'35  and  1865,  '66^  i,  43. 
Under  direction  of  Lieutenant-Colonel  Thom,  annually,  from  ld71  to  1875,  incluaivf, 

'71,  897;  '72,  960;  '73, 1102;  '77,  189. 
Maps. 
Of  Colonel  Qraham's  survey,  '66,  i. 
By  Captwn  BnrroujBfhs  mentioned,  '69,  433. 

Under  direction  or  Lieatenant-Colonel  Thom,  by  Sophua  Haagenaen  (4  sheets), 
76,  i,  168. 

[c.  a] 
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PUI^TNCTTII^LB  HABBOB,  N.  ¥^— Imfbovsicekt  of. 
Appropriations* 

mo |5, 000, '70,  53. 

1871 6,000,  '71,  50. 

1872 10,000,  '72,  47. 

1873 10,000,  »73,  47. 

1874 10,000,  '74,  i,  54. 

1875 10,000,  »75,  i,  59. 

1876 3,000,  '76,  i,  111. 

1878 5,000, '78,  133. 

1879 4,000,  '79,  176. 

Total  to  1879 $62,000. 

List  of  appropriations,  '79,  1729. 
GoBunerce. 

Commercial  focilities  of  Pnltneyrille,  '67,  239,  240.    JnBtdfloation  of  impToyement, 

'67  240 
Statistics, '67,  239,  240;  '70,  204;  '71.  229;  '72,  266;  '73,  360;  '74.  i,  251;  '7», 
i,  334;  '76,  ii,  586;  '77.  979;  '78. 1275;  '79,  1729. 
Contracts. 


Tesr. 


1871 
U75 
1872 
1873 
1874 
1075 


Contract  'with— 


Contract  for— 


BL  J*.  IdUiwry ..... 

do 

S.  H.  French 

0.  A.  ^Larwiaefmx. 
ThomaaKeeler... 
Case  &  Jennings. . 


Materials  and  labor '71,220. 

do '75,1,388. 

do '73,360. 

do '73,360. 

, do i  '76,1,882. 

Dredging,  at  70  cents <  '76,1,338. 


Beferen^ces. 


Abstracts  of  bids,  '71.  229,  230,  231 ;  '73,  361,  363 :  '75.  i,  335,  336. 
Abstracts  of  contracts,  '71,  2.^;  '72,  256;  '73,  362;  '74,  i,  252;  '75,  i,  i«7. 
Engineers. 
Chibf  of  Engineers. 
Reports,  '67,  33;  '70,  53;  '71,  50;  '72  46    '73,  47    '74,  i,  54;  '75,  i,  59;  '76,  i, 
110;  '77,  117;  '78,  132;  '79,  176. 
Engineers  in  Charge. 
Capt.  T.  W.  Maurice,  1828,  '74,  i,  249. 
Miy.  W.  TumbnU,  1846,  '74,  i,  250. 
Lieat.  Col.  C.  £.  Blunt,  1867.    Report,  '67,  238. 
Mig.  N.  Bowen,  1870-71.    Report,  '70.  203. 
Lieat.  B.  D.  Greene,  1U71,  '71,  49. 
Mm.  John  M.Wilson,  1871-75.    Reports,  '71,  228;  '72,  256;  '73,  360;  '74,i,  249; 

'75.  i,  332. 
Uai,  Walter  McFarland,  1875-'—.     Reports,  '76,  ii,  585;  '77.  979;  '78,  1274: 
•79,  1728. 
Assistants. 
Capt.  C.  J.  Allen  and  J.  8.  Lawrence,  1867,  '67,  239. 
BstlHiates.    (See  also  Projects. ) 

By  Captain  Manrice,  1829,  tor  piers,  $30,896,  '74.  i,  249;  '76^  u,  586. 
Financial  Statements* 
'70,  53,  204;  '71,  50,  229;  '72,  57,  255;  '73,  47,  360;  '74,  i,  54,  251 ;  '75,  i,  59,  :«4; 
'76,  i,  111,  ii,  586;  '77,  118,  980;  '78,  13.3,  1275;  '79^  176,  1729. 

Operations* 


Year. 

If 

West  pier 
extension. 

Dredging. 

Remarks. 

Beferencea. 

1371-73 

L.fL 

""iii 

212 

L.ft. 
180 

Oub.  yds. 

180  feet  west  saperstractare  completed. . 
180  feet  east  snperstmctnre  completed  . . 

'72,  47,  255. 

187^*73 

'73.  47.  8<K). 

1873-74 

'74.  i.  54.  250. 

1874- '76 
lOT5-'76 

230 

14,189 
9,873 

110  feet  west  saperstractnre  completed. . 
120  feet  west  sapentmcnire  completed. . 
No ooerationa  ................... 

'75,  i,  50,  333. 
'76,1,110,11.685*587. 
'TT,  118,  979. 
'TS,  m  1274. 
'79,176,1729. 

1876-77 

1877-78 

00 

Renairs .......  ..- 

1878-79 

No onerations 

Abstracts  of  materials  used,  '74,  i.  250 ;  '75, 1,  33:) ;  '76^  ii,  585;  '7a  1^4.    History 
of  operations,  '74, 1,  249 ;  '76,  ii,  586. 
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Physical  Characteristics* 

General  description  of  Salmon  Creek,  '67,  239;  '76^  ii,  586.    Iron  oie-beds  in  vicin- 
ity, '67.  240. 
Plans. 
By  Capt.  T.  W.  Manrice,  1829,  for  the  constmction  of  a  Bystem  of  piers  indoeing  a 
portion  of  the  lake,  '74,  i,  249 ;  '76^  ii,  586. 
Private  and  Corporate  UTork. 
$30,000  has  been  expended  by  private  enterprise  for  the  imj^rovement  of  the  harbor, 
by  which  several  small  cribs  and  one  Ions  wharf,  jutting  boldly  into  the  lake, 
had  been  constructed,  but  the  works  failea  to  be  permanent,  '67, 240 ;  '74,  i,  860. 
Projects. 
By  Lieutenant-Colonel  Blunt,  for  construction  of  piers  and  for  dredging  in  the  chan- 
nel, at  an  estimated  cost  of  (87,000,  '67,  33,  239. 
By  Migor  Bowen,  for  the  construction  of  a  pier  to  be  connected  with  the  western 
shore  bv  a  breakwater,  and  both  to  be  120  feet  wide ;  also  for  dredging  in  the 
channel,  at  an  estimated  cost  of  |27,000.    Modified  by  M^or  Wilson  by  the 
addition  of  an  east  pier,  parallel  to  and  200  feet  from  the  western  pier,  at  ao 
estimated  cost  tor  completion  of  $31,500,  '72,  255.    The  original  project  for  the 
formation  of  a  harbor  was  estimated  to  cost  $59,000,  '74,  i,  250,  but  was  subse- 
quently increased  to  $71,000  for  additional  dredging,  '75,  i,  334. 
SnrvcTs. 
1828.  included  in  the  examination  of  the  southern  shore  of  liake  Ontario,  and  made 

separately  in  1829  by  Capt.  T.  W.  Maurice, '74,  i,  250. 
1846.  Resurvey  under  the  direction  of  Mi^)or  Tumbull,  '74,  i.  250. 
1807.  Under  the  direction  of  Lieutenant-Colonel  Blunt,  '67,  238. 
1873-75.  Under  the  direction  of  Major  Wilson,  '74,  i,  250 ;  '75,  i,  333. 
Maps. 
Of  Pultneyville  Harbor,  '76,  ii,  586. 
Of  the  harbor,  June  30, 1879,  '79, 1728. 

[L.  J.  ai 


PirFAEil4lTP  BITEB9  UTASH.  TEB«— Examination  of. 

Commerce. 

Justification  of  improvement,  '76^  ii,  641,  669,  670,  671. 
Engineers. 
Chief  of  Engimeebs. 

Report,  '76,  i,  116. 
Enginerks  in  Charge. 
Maj.  N.  Michier,  1876.    Report,  '76,  ii,  641. 
M4.1.  J.  M.  Wilson,  1876.    Report,  '76,  ii,  668. 
Assistant. 
R.  A.  Habersham.    Report,  '76^  ii,  642. 
Estfrnates.    (See  Plans.) 
Physical  Characterfstfcs. 
Description  of  river,  '76^  ii,  642,  643,  669,  670.    Description  of  coal-fielda,  '76i  ii, 
643.    Table  of  distances  and  levels,  '76,  ii,  643. 
Plan. 
By  M%)or  Wilson,  1876,  for  removal  of  obstructions  from  Taooma  to  Moore's  Ibna, 
I4V7  miles,  to  a  depth  of  2i  feet  at  low- water,  by  dams  and  scraping  on  ban; 
also  to  close  east  channels  below  agency ;  estimated  cost,  $11,836,  '7l^  ii,  670, 
671.    The  upper  section  of  the  river  from  the  coal  mines  to  Moore'a  fann  can 
only  be  improved  by  locks  and  dams,  or  by  a  canal  for  the  entire  distonee; 
such  exjiendituree  not  Justified,  '76^  ii,  671. 
Survey* 
1876.  Examination  and  survey  by  R.  A.  Habersham,  from  coal  mines  to  month  of 
river,  '76,  i,  116,  ii,  641,  668. 


4|1TA1VTI€0  BAT9  TA«— SuRVSY  of. 

Commerce. 

Captain  Phillips  considers  that  it  would  be  i^Judioioua  on  the  part  of  the  govem- 

ment  to  attempt  any  improvement  at  Qoantico  Bay  or  Ciedc,  '72,  714. 
Statistics,  '72,  714. 
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qUANTIGO  BAT»  TA.~C(mtiniied. 

EBgiaeen. 

CmiF  OF  Enoinsbrs. 

Beports,  •71,76;  '72,71. 
Enginekr  in  Charge. 

Mbj.  W.  p.  CraighiU,  1871^2.    Reports,  '71,  620;  '72,  707. 

ASSISTAinB. 

Capt.  Charles  B.  Phillips.    Report,  '72,  713. 
J.  IS.  Weyss,  '72, 707. 
GUbert  Thompson,  '72,  707. 

1871.  Under  direction  of  M%|or  Craighill,  by  Captain  Phillips,  J.  E.  Weyss,  and 


GUbert  Thompson.    Reports,  '71,  620 ;  '72,  707,  713. 


;apti 
7^, 


C^UEliBrSTOWlV  HARBOR,  IIED.— iMFROYEBfENT  of. 

Amropriatioiis. 

1871 $5,000, '71,75,  612.  / 

WH 6,000, '72,  68,  686;  '73,71. 

1879 3,000, '79,  75,  488. 

C«Biiierce« 

InciMiae,  '79,  488. 
Statistics,  '71,  613,  614. 
Contracts. 

1871.  John  W.  Parks,  dredging,  at  dS>  cents.  '71,  612,  613;  '72,  686.— 1872.  M.  F. 

Brainard,  dredging,  at  19f  cents,  '73,  759,  760. 
Abstracts  of  bids,  '71,  613;  '73^  760. 


Chief  of  Enoinsers. 
Beports,  '70,  32,  70;  '71,  76;  '72,  68;  '73,  71;  '74,  i,  80;  '75,  i,  85;  '76,  i,  62; 
'79,  75. 
Enginesrs  IK  Charge. 
Col.  J.  H.  Simpson,  1870.    Report,  '70,  421. 

M^j.  William  T.  Craighill,  1870-'—,  '71,  71,  585.    Reports,  '71,  612,  613 ;  '72, 
786;  '73,  759;  '74,  ii,  16;  '75,  ii,  64;  '76,  i,  283;  '79,  487. 
AmiflTA'vrH 

William  Popp.    Report,  '71,  613. 

Charles  J.  Bates,  '71,  613. 
Esttmates*    ( See  Projects. ) 
Fiaaiictiil  StatemeBts* 

•71,  75,  612;  '72,  68,  686;  '73,  71,  760;  '74,  ii,  16;  '79,  76,  488. 
OMrations. 

History  of  operations,  '79,  488. 
1870-'71.  Dredging  by  contract,  '71,  612. 
1871-72.  Dredging  by  contract,  '72,  686. 
1872-73.  Dredging  by  contract,  '73.  71,  759,  760. 

1873-79.  Operations  suspended,  '74,  i,  80,  ii,  16;  '75, 1,  85,  ii,  64;  '7&  i,  62,  283; 
•79,  488. 

Physical  Cfcaracterlstics. 

'71,  613,  614  ;  '79,  488. 

Projects. 

By  Maior  CraighiU,  1870,  for  dredging  channel  in  Qneenstown  Creek ;  estimated 

cost,  19,500,  '71,  75.  612-614. 
By  Major  Craighill,  1879,  to  straighten  the  channel  and  deepen  it  to  8  feet  by  dredg- 
ing, '79,  488. 
Svnreys. 
1870.  Under  direction  of  Major  CraighiU,  by  William  Popp  and  Charles  J.  Bates. 
Report,  '71,  612,  613. 


<lirilV€T  HARBOR,  lllisslsslppl  River,  Il4li.— Improvement  or. 
(See  also  Mississippi  between  Falls  of  8t.  Anthony  and  Cairo.) 
Ai 


1879, 120,000,  '79,  131,  1130. 
29  EN 
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<|UINCr  HARBOR,  Mississippi  River,  IliE..— Contiiuied. 

Engrineers* 

Chief  of  Engineers. 
Report,  '79, 130,  133. 
Engineer  in  Charge. 
Maj.  F.  U.  Farquhar.    Report,  '79,  1130. 
Estimates.    (See  Projects.) 
Financial  Statements* 

•79,  1130. 
Physical  Characteristics* 
.  Discharge  and  slope  of  river,  '79,  1130. 
Projects. 
Maj.  F.  U.  Farquhar,  1879,  for  improvement  of  bar  opposite  city  by:  (1)  Sspnr- 
dikes  and  1  closing  dam  from  right  bank ;  (2)  improvement  of  Qoincy  Bay  by 
dredging;  estimated  cost  of  entire  project,  |224,110,  '79,  1130,  1131. 
Surveys* 
At  Quinoy,  '78^  101 ;  '79,  133,  1130. 


RACIUTE  HARBOR,  UTIS*— Improvement  of. 
Appropriations* 

1844 fl2,500 

1852 10,000 

1864 3,600 

1866 23,910 

i8err 46,ooo, 

1869  (allotted) 22, 275, 

1870 10,000, 

1871 10,000, 

1873 20,000, 

1874 10,000, 

1875 10,000, 

1876 8,000, 

1878 10,000, 

1879 6,000, 

Total  to  1879 $201,285. 

List  of,  '79,  1526. 
"Commerce* 

Of  Racine  and  Milwaukee  compared,  '67,  80.    Justification  of  improvement,  '67, 

80;  '68,  107;  '76,  ii,  391;  '79. 1528. 
Statistics,  '66,  iv,  122,  125;  '67,  81;  '68,  107;  '70,  95;  '72,  127;  '73»  210,211; 

•74,  i,  153;  '76,  ii,  392;  '77,  872,  873;  " —     "^"^ 


^•66 

,  iii,  35. 

'67, 

22. 

'69, 

22. 

'70, 

36. 

•71, 

34. 

'73, 

34. 

'74, 

1,40. 

'75, 

i,  44. 

'76. 

1,97. 

'78, 

116. 

'79, 

156v 

Contracts* 


•78,  1167 ;  '79,  1528. 


Year. 


1886 

ise? 

1867 
1807 
1870 
1871 
■1873 
1873 
1874 
1875 
i875 
1878 


Contractor. 


Sanger,  Ledlie  &  Corse. 


P.  M.  Danaher 

Ledlie  &  Corse 

R.  N.  Gore 

F.  M.  Knapp 

do 

do 

Bacine  Dredging  Co 

F.  M.  Knapp 

do 

Albert  Conro 

Chicago  Dock  and  Dredging  Co 


Contract  for— 


Materials,  labor,  and  dredging. 


Materials  and  labor. 

Materials 

do 

Materials  and  labor. 

do 

do 

Dredging 

Materials  and  labor. 

do 

Dredging 

Materials  and  labor. 


Beferenoes. 


«66,  iv,  122.  Ifli 
'C7,  82,  83. 

'«7,as. 

'67,82. 
»67,82. 
m,  lie. 
'71,  U6. 
'73,  21«. 
'74,  i,  162. 
'7fi,  i,  213. 
'76,1,213.    . 
•7fi,  i,  214. 
'79,1527. 


Abstracts  of  bids,  •66,  iv.  124 ;  '67,  82;  '75,  i,  213.  214;  •79,  1528. 
Abstracts  of  contracts,  '67,  82;  ^68,  lOH;  '75, 1,  213,  214. 
Engineers* 
jChikf  of  Engineers. 

Reports,  '66,  i,  5,  iii,  11;  '67,  22,26;  '68,  30;  '69,  27;  '70,  36:  ^71,  34;  •72,33; 
'73,  34;  '74.  i,  40;  '75,  i,  44;  '76,  i,  97;  '77.  102;  '7a  116;  ^79,  155. 
JBOARD  OF  Engineers. 

Recommend  an  extension  of  the  piers  (see  Estimates),  '76,  ii,  391. 


BITEBS  Am)  HAEBORS. 
RACINE  HARBOR,  ITIS.-Coiitmaed. 


I,  ie64-'65.    Beport,  '66,  i, 
U^.  J.  B.  Wheeler,  1866-'6&.    Beporte, '66,  iv,  121:  '67,80/68,107. 
Hu.D.C.HoaaloB,  1870-'—.    Beporls,  '70,95;  '71,  116;  '72,  126:  '73,810;  '74, 
i,  152;  '75,  I,  212;  '76,  ii,  390;  '77,  871;  '78,  1167;  '79,  1526. 

AWISTANTS. 

Cspt  D.  B.  Heap.     Report,  '67,  BO. 

WUIiam  H.  Hearding.     Eeports,  '68,  107;  '78,  126;  '73,  210:  '74,  i,  152:  '77, 

871;  '78.  lie?;  '79,1527. 
W.  T.  Casgrain,  in  charge  of  gnrvey  of  Racine  B«ef,  '67, 121. 


Btes.  (See  also  Plans  and  Protects.) 
Doard  of  Engineers,  Lient.  Col.  J.  B.  Ki 
completion,  |ia,956.30, '76,  "■    """ 


ieamey,  president,  1654,  additional  for 
'and  dredging,  {17,422.73,  8.  Doc.  42,  35th  Cong., 


Bj  UajoT  Qraham,  pier  ei 

lat  Seas.,  pagea  63,  175. 
Bj  CoL  T.  J.  Cram,  m64-'65,  t-xteusion  of  piers  and  dredging,  9^3,910,  '66,  u  17,  24. 
Bj  Uij.  J.  B.  Wheeler,  1866,  t«  extend  oonth  pier  as  projected  by  Colonel  Cram, 

tS^833.36;  additional  for  dredging  and  farther  extension,  tti5,249.12:  total, 

|10e,0ffii.48, '66,  IT,  122,  123 ;  '74,  i,  153. 
6t  Capt.  D.  B.  Heap,  extending  south  pier  to  a  length  equal  with  the  north  pier, 

t42,&17.32, '67,  ai. 
BjUMorHonston,  1870,  for  completioii,  (40,000,  '70,95.    1872.  Extension  north  pier, 

P0,O0q, '72,  127.     1873.  Completionof  piers,  115,000, '73. 211 ; '74, 1, 153.    1676. 

To  replace  old  snperatmctnTe,  |15,00  ',  '76,  i,  300.     1677.  Eztenslon  north  pier, 

|U,000, '77,  871 ;  '79,  156. 
ElMBditmre*.     (See  also  Financial  Statements.) 

1*6.  On  repairs  toprevioos  work,  $3,860,79,  '66,  i,  17. 
Fiauiclal  Statements. 
■66t  iii,  la ;  '67,  22 ;  -68,  30,  31 ;  '69,  27 ;  '70,  36,  96    '71,  34  j  '78,  33, 127 ;  '73,  .34, 

211;  '74.  i,  40,  153;  '75,  i,  44,  212;  '76,  i,  97,  ii,  390;  '77,  102,  871;  '78,  116, 

1167;  '79,  156,  1528. 
Operattons.    (See  also  Private  and  Corporate  Work.) 


irartlipler. 

Soathptor. 

DredE- 
tag. 

RcmBrlia. 

t«r. 

i 

i 

i 
i 

He.™ 

■-s 

'■S 

L.A 

L-ft. 

cw- 

S.  Doe.  11,  Uth  Cong.,  irt 
Sess..  p.ez. 

S.  Doc  i2,  35th  Cong..  Itt 
Se«L,  p.  02.          ^ 

z» 

m 

K^^  u.d  .M,.il>.g  for. 

Anew  crib,  replHHsg  one  loM 

liia>tonn,wuiennk. 

2K  Unett  feet  •nptmtruotnre 
Mutb  pter  rebollC 

dJS^B  to  ctal^el  i  r«p«lni 
to  pier.. 

iM-'n 

Z 

US 

;ss! 

■an 

■67,80,88. 

•BS,WI.I07.  llM;'7«,li,a01 

'ea,in;  'W,ii.m. 
■70,38,95;  •n,\i,«n. 

«•-■» 

s 

288 

U6 

1«,T7B 

-TSiHSlOr '76,11,802. 

■s 

ChuiMl  dredgsd  to  IB  feet  of 

flwftlnMr  feet  old  snpentiriot 
u««pl«ed. 

in  T» 

60 

17,000 

•79,  IS5,  nas. 
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BACIJVE  HABBOB,  liri8.-Contmaed. 

OperatiOBS—Conlinaed. 

History  of  operations  to  1875,  '76,  ii,  391 ;  to  1879.  *79,  1526. 

Abstracts  of  materials  and  labor,  '67,  83:  '68, 108;  '72,  126;  '76, 11,892. 

Condition  of  work  Jane  30,  1879,  '79,  1526. 
Physical  Characteristics. 

Root  Biver,  '67,  81.    Bnnken  reef  2  miles  off  entrance  to  harbor,  danfferons  to  ooaat- 
ing  vessels,  '67,  26,  81,  124.    Principal  trouble  at  harbor  caused  by  the  oonver- 

fent  piers,  '77,  871.    Shoaling  of  water  on  north  side  of  piers  sinoe  1870.  atxmt 
feet ;  depth  of  water  on  south  side  increased,  '77,  871,  872.    Shoie  aKntirioti 

between  Kacine  and  Kenosha,  '77,  672. 
Private  and  Corporate  UTork. 
220  linear  feet  of  crib  pier-work  by  citizens  of  Bacine  in  1856-^57.    Character  of  work 

inferior  in  quality  and  efficiency  to  previous  work  by  the  govemment,  8.  Doc 

42,  35th  Cong.,  1st  Sess.,  pages  62, 63. 
Projects*    (See  also  Estimates.) 
By  Board  of  Engineers,  1854,  extension  of  piers,  approved  by  the  Secretary  of  War, 

'76,  ii,391. 
By  Minor  Graham,  1857,  extension  of  piers,  S.  Doc.  42, 35th  Cong.,  Ist  Seas.,  page  62. 
By  Colonel  Cram,  1865,  extension  of  south  pier,  pier-heads  for  both  piers,  and 

dredging  to  12  feet,  '66,  i,  17,  iv,  121. 
By  Mf^or  Wheeler,  1865.  after  extending  the  south  pier  as  projected  by  Colonel 

Cram,  to  extend  botn  piers  to  15  feet  of  water ;  dredging  between  the  pien  to 

12  feet  of  water ;  estimated  cost,  (108,082,  '66,  iii,  11,  iv,  1&.    1867.  For  a  14-fooi 

channel  instead  of  one  of  12  feet,  '67,  22.    1868.  To  extend  the  south  to  an  equal 

distance  with  the  north  pier,  '68^  30. 
By  Major  Houston,  1872,  to  extend  the  north  pier  beyond  the  south  pier  a  distanee 

of  150  feet,  to  prevent  the  accretion  of  shore  drift  at  the  harbor  mouth,  '72,  33^ 

127.    1877.  Extension  of  the  north  pier  at  least  100  linear  feet,  the  extension  of 

150  feet  projected,  and  subsequently  completed  in  1872,  being  deemed  inaufficieni 

to  accomplish  the  purpose  intended,  '77,  102, 871. 
Secretary  of  IV^ar. 
Approves  plan  of  improvement  involving  pier  extensioii  submitted  by  the  Board  of 

Engineers,  '76^  ii,  391. 
Sorveys. 
1865,  '66,  i,  18. 
1867.  Survey  of  Racine  Reef,  directed  by  M^or  Wheeler,  made  by  AaBiatant  W.  T. 

Casgrain,  '67,  124,  125. 

1877.  Directed  by  Mi^or  Houston,  '77,  871. 

1878.  Soundings  t-aken,  '78,  1167. 
Maps. 

'66^  i,  Ko.  14.  [B.  A.  C] 


SAHWAT  RITSB,  N«  J«— iMFBOVBiffEirT  of. 
Appropriations* 

1879,  Jl0,000,  '79,  67. 

Commerce. 

Justification  of  improvement,  '79,  483,465. 
Statistics,  *79,  485. 

Chief  of  Enoinbers. 

Reports,  '78,  63;  '79,  68,  74. 
Enginebb  in  Chaboe. 

Col.  J.  N.  Macomb.    Report,  '79,  483. 
Assistant. 
A.  Doerflinger.    Report,  '79,  484. 
Estimates.    (See  Projects. ) 
Physical  Characteristics. 

Description  of,  '79,  484.    ObstraotionB,  '79,  484. 
Projects. 
By  Colonel  Hacomb,  1879,  to  dredge  a  channel  75  feet  wide  and  7  feet  deep  ail  mes 
low-water,  1,400  yards  long;  estimated  cost, 910,000 ;  or  to  increase  oepth  to 
feet  and  width  to  100  feet  or  125  feet,  and  remove  bowlders:  estimated    "^ 
'  8-27,000,  '79,  69,  484, 485. 
S  Dr  ve^ 

1878-'79.  By  A.  Doerflinger,  under  direction  of  Colonel  Macomb,  '78;  63 ;  '79^  67, 

484. 


RIYEBS  AND  HARBORS.  453 

BAINSFOBD'S  I9IjA1VD«— (See  Boston  Habbor,  Habs.) 


RAISnV  RIT£R,  MICH.— (See  Monboe  Habbob.) 


BAPPAHAIOrOCK  BITXR,  near  Fredertcksbiirv,  Ta«~lMBBOTx- 

UBNTOF. 

A^propriatloiis. 

185S $3,000.    AngnstaO. 

1871 15, 000, '71,  72, 596. 

1872 15, 000, '72,  69, 600. 

1873 15,000,  '73,  74,770. 

1874 7,000,  '74.  i,  84,  il,  31. 

1875 5,000, '75,  i,  93,  ii,  125. 

1876 10,000, '76,67,350;  '77,66,360. 

1878 13,500,  '78,71,512. 

1879 10,000,  '79,85,614. 

Total  to  1879 $93,500. 

List  of  appropriations,  '74,  ii,  30;  '75,  ii,  124;  '76,  i,  350;  '79,  609. 
Cemmerce. 

Keqniremeiits,  '73,  770;  '74,  ii,  30;  '79,  613. 

Statiotics,  '71,  596;  '72,690;  '73,770;  '74,  u,  36,37;  *75,  ii,  125:  '76,1,350; 
'79,  615. 

Contracts. 

1871.  O.  H.  Ferris,  dredgins,  at  24^  cents  per  cubic  yard,  '71, 506;  '73, 770.  B.  D. 
Minor,  removal  of  wrecks,  '71,  596 ;  '72,  689.  •  Hebrew  &  Asserson,  removal  of 
wrecks,  '71,  596;  '72,  689.  B.  Mailefert,  removal  of  wrecks,  '71,  596;  '72, 
689.-1872.  A.  A.  Dodge,  dredging,  at  33  cents  per  cubic  yard,  '73,  770.---1873. 
A.  A.  Dodge,  dredging,  at  33  cents  per  cubic  yard,  '74,  ii,  29,31.-1875.  £.  M. 
Payne,  dredging,  at  34^  cents  per  cubic  yard,  '76^  i,  350.  E.  M.  Payne,  con- 
structing dike,  at  $4.31  per  linear  foot,  '76,  i,  350.— 1876.  G.  H.  Ferris,  cbedg- 
ing,  at  34^  cents  per  cubic  yard,  '76^  i,  350. — 1877.  Thomas  P.  Morgan,  dredging, 
at  28  cents  per  cubic  yard,  '77,  360.  Thomas  P.  Morgan,  constructing  dike,  at 
14.^  P«r  linear  foot,  '77, 360.— 1878.  E.  F.  McGraw,  constructing  dikes,  at  |2.35 
and  (3.25  per  linear  foot,  '79,  611,612.  Daniel  Constantine,  dredging,  at  23 
cents  per  cubic  yard,  '79,  612. 

Abstracts  of  bids,  '71.  597;  '73,  771;  '74,  ii,  31;  '75,  u,  124;  '76^  i,  350;  '77,  360: 
'79,  611, 612. 
Engineers.  * 

ChIXT  or  EXOINI&EBS. 

Beports, '70,  31,68;  '71.72;  '72,69;  '73,74;  '74,  i,  84;  '75,1,93;  '76,  i,  67; 
•77,64;  '78,71;  '79,85. 
Enginbbbs  C7  Charge. 

May.  William  P.  Craighill,  1870-^5,  '70,  68.    Beports,  '71,  595;  '72,  689;  '73, 

770  •  '74  il   29  ^1 

8.  T.  ibert,  l}.  8.  C.  E.,  1875-^-.    Beports,  '75,  ii,  124;  '76,  i,  350;  '77,  360:  '7a 
511 ;  '79, 607.  -?        i  t     ^ 

N.  H.  Button.    Reports,  '73,  770;  '74,  ii,  33. 

CsCiiiiates. 

By  N.  H.  Hutton,  1871,  for  channel  100  feet  wide  by  10  feet  deep,  $83,360,  '71,  596 ; 
•72,689;  '74,  ii,  3^-35.  x-,  i~«>      ,     -,        , 

By  Mi^or  Craighill.  1873,  for  annual  dredging  to  maintain  channel  8  feet  in  depth, 
16,000  to  |7,500,  '73,  770 ;  '74,  i,  84,  u,  30.    In  1874,  to  complete  to  10  feet  in 
depth,  (56,940,  ^74.  ii,  30. 
By  S.  T.  Abort,  U.  S.  C.  E.,  1877,  to  complete  existing  project,  $59,500,  '77,  361. 
Revised,  1879,  to  $290,000,  '79,  85,612-614. 
Financial  Statements. 
•71,72,596;   '72,69,690;  '73,74,770;  '74,  i,  84,  ii,  125 ;  '75,  i,  93,  ii,  125;  '76,  i, 
67, 351 ;  '77,  65, 361 ;  '78,  72, 512 ;  '79,  85, 614. 
Operations* 

History  of, '79,  609. 

187(^-71.  Dredging  in  progress,  '71,  596. 

1871-^2.  Channels  dredged  through  Spottswood  and  Fredericksburg  Bars  70  feet  by 
8  feet;  wrecks  removed,  '72,  69,689. 
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RAPPAHABTNOCK  RITER,  near  Frederlcksbargr^  TA.--Contin'd. 

Operations — Continued. 
1872-^73.  Channel  increased  to  125  feet  in  width,  wrecks  removed,  and  over  1,GOO  feei 

of  dikes  built,  '73,  74, 770, 
1873-^4.  Dredging  17,500  cubic  yards,  '74,  ii,  29, 30. 
1W4-75.  Dredging,  '75,  i,  93, 124, 125. 
1875-76.  Dredging,  '76.  i,  350. 
1876-77.  Dike  bnilt;  dredging  in  progress,  '77,  361. 

1877-78.  22,828  cubic  yards  dredged  and  352^  linear  fbet  of  dike  built,  '78^  511. 
1878-^79.  Building  dikes  and  diedging,  *79,  85, 610. 
Projects* 
By  Major  Craishill,  1871,  for  dredging  a  channel  100  feet  wide,  with  10  feet  depth; 

remoyal  of  wrecks  and  building  dikes;  estimated  cost,  $83,360,  '71,  596;  '7% 

689;  '74.  ii,  33,  35.    Modified  by  M^or  Craighill,  1873,  for  an  8-foot  channel, 

•73,  74,  770. 
By  S.  T.  Abert,  1879,  for  a  channel  from  Fredericksburg  to  Port  Boyal  and  beloir 

Port  Royal ;  estimated  cost,  $290,000,  '79,  85,  613. 
Surveys. 
1852.  Examination  made  by  J.  K.  F.  Mansfield,  '74,  ii,  36. 
1853^54.  By  United  States  Coast  Survey,  '74,  ii,  31, 32. 
1870.  Under  direction  of  Mi^or  Craighill,  by  N.  H.  Button,  '74, 11,  31-37. 
1879.  Of  Spottswood  Bar,  under  direction  of  S.  T.  Abert,  '79,  612. 

[C.  C.I 


BABITAIV  BITER,  at  and  below  New  Bmnswick,  N.  J«— Ikfbovb- 

BfKNT  OF. 

Appropriations* 

1836 $7,000.    Act  of  July  4. 

1837 6,963.    ActofMarchS. 

1878 200,000,  '78^57,420. 

1879 60,000,  '79,64,394. 

Total  to  1879 $273,963. 

Commerce* 

Statishcb,  *74,  ii,  178. 
Contracts. 

1878.  Henry  Dubois  &  Sons,  constructing  dikes,  '79,  394. 
Abstracts  of  bids,  '79,  394. 
engineers* 
Chief  of  Engineers.    ^ 

Reports,  '73,  86;  '74, 1786;  '78^  57  j  '79,  64. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  1874-'—.    Reports,  '74,  ii,  173;  '78;  419  j  '79,  383. 
Assistants 
Julius  H.'striedinger,  '74,  ii,  177. 
A.  ZoUer,  '74,  ii,  177. 
E.  A.  Giesler,  '74.  ii,  177. 
Estimates.    (See  Plans.) 
By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $1,833,668.06^ 
'79,  394. 
Financial  Statements. 

•78,57,520;  '79,64,394. 
Operations. 

1878-79.  Dredging  and  construction  of  dikes  Nos.  2  and  3  in  progress,  '79,  64, 398. 
Physical  Charactertstlcs. 

Description,  '74,  ii,  174-176. 
Plans. 
By  Lieutenant-Colonel  Newton,  1874,  for  an  8-foot  or  10-foot  channel  fkt>m  Crab 
Island  to  New  Brunswick,  $1,707,042.58  or  $2,093,662.05,  '74,  ii,  179. 
Projects. 
By  Maj.  Hartman  Bache,  1836,  for  improvement  of  New  Brunswick  Harhor,  details 

unknown ;  act  of  July  4. 
By  Lieut.  Col.  John  Newton,  1872,  for  a  10-foot  channel  below  New  Brunswick  by 
dredging,  removal  of  rock,  and  building  dikes,  '78,  419;  '79,  393. 
Surveys. 
1873-74.  By  J.  H.  Striedinger,  A.  Zailer,  and  E.  A.  Giesler,  under  direction  of  Lieu- 
tenant-Colonel  Newton,  of  the  river  below  New  Brunswick,  indudinff  sho^ 
called  the  "middle  ground."    Report,  '74,  u,  173. 
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BED  FISH  BAB,  TEX«^See  Galveston  Bat  ship-ohannel.) 


BED  BITEB,  TEX.»  ABK.,  AND  liA.— Ibiproybmbnt  of. 

[iDehidiog  removal  of  raft,  closing  Tone's  Bayon,  ImproTement  of  Cypreae  Bayon,  removing  snags 
tsd  other  oDstmctions  from  Ked  Biver,  Improyement  of  Upper  Bed  Biver  above  the  raft,  examination 
«f  Ms  at  Alexandria,  examination  at  month  of  Bed  Biver^examination  from  the  raft  to  the  crossing  of 
the  Miseoori  Texas  and  Kansas  Bailroad,  examination  of  Bayon  Pierre,  Tone's  Bayon,  Bayon  Winsey, 
and  Lakes  Bayon  Pieire  and  Cannasanier.] 

Appropriations. 

Sematdl  of  raft : 

182S $25,000  00.    Act  of  May  23,  1828. 

1831  (survey) 187  50.    Act  of  March  2,  1831. 

1838 20,000  00.    Act  of  July  3,  1832. 

1834 50,000  00.    Act  of  June  28,  1834. 

1835 50,000  00.    Act  of  March  3, 1835. 

1836 40,800  00.    Act  of  Jnly  2,  1836. 

1836  (for  building  and  operating  boat).        30, 000  00.    Act  of  July  2,  1836. 

1837 65,000  00.    Act  of  March  3,  1837. 

1838 70,000  00.    Act  of  April  20,  ia38. 

1841 75,000  00.    Act  of  September  4,  1841. 

1847  (to  Bupply  deficiency) 7, 150  00.    Act  of  March  2,  1847. 

1852 100,000  00.    Act  of  August  30,  1852. 

1872 150,000  00.    Act  of  June  10,  1872. 

1873 80,000  00, '73,  64,  620,  630. 

1874 50,000  00,  '74,  i,  72,  704. 

1875 20,000  00,  '75,1,69,527. 

SoMving  raft  and  doting  Tont^a  Bayou : 

1876 35,000  00,  '76,1,78,599:  '77,77. 

1878 30,000  00,  '78.87,630. 

1879 15,000  00,  '79,  113,954. 

Clotmg  Tontfs  Bayon: 

1872 .• 20,000  00,  '73,623,630. 

1877  (allotment) 4,500  00, '79.  954. 

Mtmoving  anaga  and  other  ohatruotiona : 

1878 25,000  00, '78,  87,  634. 

1879 22,500  00, '79,  114,  961. 

Improving  month : 

1878 150,000  00, '78,  87,  632 ;  '79,961. 

1879 40,000  00, '79,  114,961. 

Improvement  of  upper  river  above  raft : 
1879 10,000  00, '79,  114. 

Improvement  of  Cypress  Bayou: 

1872 10,000  00, '73,  620,  623;  '74,  i,  706. 

1873 50,000  00, '73,  64,  623;  '74,1,720. 

1876 1.3,000  00, '76,1,78,  600;  '77,77,490. 

1878 15,000  00, '78,  87,  634. 

1879 6,000  00, '79,  113,  959. 

Total  to  1879 $1,279,137  50. 

Statements  of  appropriations,  '74, 1,704;  '77,  481,  489;  '78,  630, 633;  '79.  954,  959. 
€oiiiiiierce« 

Justification  of  improvements,  '73,  623,  651,  664,  667. 

STATisnce,  '73,  620,  671;  '74,  i,  718;  '77,  487,  489;  '78,  623,  632:  '79,  954,  959, 
960,  962,  989. 

Contracts. 

Histoiy  of  early  contracts,  '73,  644. 

1872.  With  Eager  EUeeman  &  Co.,  for  oonstraction  of  dam  to  close  Tone's  Bayon, 
'73,  628. 
Engineers. 

Chief  of  Engineers. 
Reports  on  removal  of  raft,  '66,  i,  7;  '71,  67;  '72,  61;  '73,  64;  '74,  i,  72;  '75,  i, 
69;  '76,  i,  78;  '77,  77:  '78,  86;  '79,  112;— closing  Tone's  Bayou.  '73,  64;  '74, 
i,  72;  '75,  i,  72;  '77,  77;  '78,  86;  '79,  112;— removing  snags  and  obstructions, 
'78,  87;  '79,  114; — improving  mouth, '78,87;  '79,113; — improving  upper  river, 
•79,  114 ;— Improving  Cypress  Bayou,  '70,  31,  62;  '71,  66;  '72,  61;  '73,  64; 
•74,  i,  73;  '75, 1,  69;  '76^  i,  78;  '77,  77;  '78»  87;  '79,  113. 
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BED  BITEB— Continued. 

E  nf^neers — Continued. 
Enoikeers  in  Charge. 
Capt.  C.  W.  HoweU,  1870-74.    Reports  on  removal  of  raft,  '72. 568 :  '73, 613 ;  '74^ 
i,  702;  '75,  i,  524,  902;— closing  Tone's  Bayou,  '73,  623,  635,  671;  '74,  i,  704; 
'75,  i,  530 ;— improvement  of  Cypress  Bayou,  '71,  66;  '72,  568;  '73,  620,668; 
'74,  i,  706-  '75,  i,  528 :— improving  falls  at  Alexandria,  '75,  i,  522,  902. 
Capt.  W.  H.  H.  Benyaurd,  1874-'—.    Beports  on  removal  of  raft,  '75, 1,  526;  •76w 
i,596;  '77,480;  '78,629;  '79,  951;— closing  Tone's  Bayou, '76,1,596;  '77,483; 
'78,  629;  '79,  951 ;— removinff  snaes  and  otner  obstructions,  '78,  634;  '79,  961 ; 
improving  mouth,  '78,  636;  "79,  959; — improvement  of  river  above  raft,  '79, 
964,  986;— improvement  of  Cypress  Bayou,  '75,  i,  528:  '76^  i,  599:  '77,488; 
•78,633;  '79,957. 
Assistants 
Lieut.  £.  A.  Woodruff.    Reports,  '72,  562, 569, 572 ;  '  73,  613, 635, 668.    Death.  *74. 

i,  702. 
George  Woodruff,  '74,  i,  703. 
Lieut.  J.  B.  Quinn.    Report,  '75,  i,  524. 
J.Bumey.    Reports,  '77,  483;  '78,  631;  '79,  955. 
W.  C.  Melvin.    Report,  '79,  954. 
J.  Straszer,  '79,  962. 
G.  R.  Wilson.    Report,  '79,  993. 
F.  W.  Gee.    Report,  '74,  i,  706. 
H.  A.  Leavitt.    Report,  '74, 1,  716. 
H.  C.  Ripley.    Report,  '75,  i,  906. 
Estimates. 
By  Captain  Johnston,  1874,  for  removal  of  raft,  (156,000,  '73,  646. 
By  Lieutenant  Woodruff,  1872,  $259,014,  '72,  572;  '74,  i,  704;  '76^  i,  598;  '77,  488. 

Reason  for  cost  exceeding  estimate,  '76,  i,  599. 
By  Captain  Benyaurd,  1879,  for  completion,  $122,500.  '79,  954. 
By  Lieutenant  Woodruff,  closing  Tone's  Bayou,  1873,  $42,916,  '73,  675;  '74,  i,  706; 

'75,  i,  526.    By  Captain  Howell,  1874,  $20,000,  '74,  i,  73,  705. 
By  Captain  Benyaurd,  1878,  removing  snags  and  other  obstructions,  $175,000,  '78^ 

634,635. 
By  Captain  Benyaurd,  1878,  improving  mouth.  $:«)0.000,  '78,  87,  636. 
By  Captain  Benyaurd,  1879,  improvement  of  nver  above  raft,  $67, i^,  '79,  989. 
By  Lieutenant  Woodruff,  1872,  improvement  of  Cypress  Bayou ;  for  dam  at  lower 

end  of  Soda  Lake,  $70,000,  '73,  670. 
By  Captain  HoweU,  1&74,  tor  obtaining  a  3-foot  depth  from  Shreveport  to  Jefferson, 

$372,580, '74,  i,  73,  710,  715,  720;  '75,  i,  69,  529. 
By  Captain  Benyaurd,  1878.  for  completion  of  existing  project,  $20,000,  *78»  633. 
By  Captain  HoweU,  1875,  lor  improving  falls  at  Alexandria  by  low-water  canal ; 
if  locks  are  provided  with  common  gates,  $82,611 ;  if  Fouracre's  and  Girard's 
gates,  $83,605,  '74,  i,904;  or  by  dam  at  foot  of  falls,  with  lock  and  navigable 
sluice,  ^653,  '75,i,  904. 
By  Assistant  Ripley.  1875,  by  straight  cut  through  upper  falls^  100  feet  by  5  feet, 
$75,li£56^^5,  i,  908 ;  or  by  wing-dams,  aided  by  cut  through  Lower  Falls,  $60,907, 

By  Captain  Howell,  1875,  for  shore  protection  in  front  of  Alexandria,  $18,400,  '75^ 

i,  906. 
By  Captain  Benyaurd,  1879,  for  construction  of  snag-boat,  $60,000,  '79,  961. 
Financial  Statements. 
•73,  64,620,623,676;  '74,  i,  73,  720;  '75,  i.  69,  527;  '76,  1,78,600;  '77,  77,488,490; 
'78,  86,87,632,634;  '79,  113,114,954,959. 

Operations. 

History  ot  previous  to  1866,  '73,  644,  664. 

1872-'73.  Furchase  of  wrecking  boat  and  removal  of  raft  by  hired  labor,  '73,  64,613. 
Successful  use  of  nitro-glycerine  in  removal  of  raft,  '73,  618;  '74,  i,  703.  Clos- 
ing Tone's  Bayou  by  low- water  dam,  destruction  of  same  by  high-water,  '73, 
628 ;  recloeing  of,  by  drift,  '73,  630 ;  '74,  i,  704 ;  43,839  cubic  yards  dredged  fiom 
Cypress  Bayou,  '73,  64,622. 

1873-74.  Navigable  channel  through  raft  opened  for  entire  length  November,  1873. 
Completion  of  drift-dam  closing  Tone's  Bayou,  '74,  i,  72,  703, 705.  Dredginf 
continued  in  Cypress  Bayou,  channel  widened  and  deepened  by  removal  of  5£7W 
cubic  yards,  '74,  i,  706;  '73,  706,  708. 

1874-75.  Removing  parts  of  raft  and  widening  channel.  Prematore  explosion  of 
nitro-glycerine,  '75,  i,  523, 526.  Dredging  channel  on  Cypress  Bayou  continued, 
•75,  i;  69,528,529.  jr  j  •— . 


BIVEBS  AND   HABB0B8.  457 


O^mtions — Continiied. 

1875-^6.  Widening  ohaimel  throngli  raft.  Pieaent  condition  of,  '76^  1,  78,  597. 
Continuation  of  dredging  in  Cypress  Bayon,  '76,  i,  600. 

1896-^.  Widening  channel  through  raft,  '77,  77,  481.  Closing  Tone's  Bayon  by 
bniah-dam,  '77,  77,  483, 487. 

1877-78.  Widening  channel  through  raft  and  keepingriver  free  from  obstructions, 
'78,  86, 629.  Bepairing  and  raising  dam  at  Tone's^ayou,  '78,  86, 630.  Building 
new  dredge  at  Cypress  Bayou,  '78,  87, 633. 

1878-79.  Bemovinff  parts  of  old  raft,  '79, 112,  951.  Changes  produced  by  work  at, 
'79,  113,  95&^,  SS5.  Dredging  at  mouth  of  river  for  temporary  improvement,  '79, 
113.  959.  Bemoving  snags  and  wrecks  from  river,  '79,  114, 961, 962.  Bepairing 
ana  raising  dam  at  Tone's  Bayou,  '79,  953.  Widening  channels  at  Cypress 
Bayou,  '79,  113,958. 
Physical  Characteiisllcs. 

Floods  on  Bed  Biver,  '69,  343,351;  '73,  642;  '75,  1,  578,  616,  664,  666;  '76^  i,  616. 
Description  of  r^,  '72,  569:  '73,  614,640,  664,  666:  '76,  i,  598;  '79,  955.  An- 
cient discharge  of  river  probably  through  Atchafalaya  Biver, '73,  640.  Iiiju- 
rioQS  action  of  cut-offs,  '73,  645.  Geological  notes,  '73,  651.  Characteristics  of 
Tone's  Bayou,  '73,  672;  '77,  484.  Characteristics  of  Cypress  Bayou,  '74,  i,706, 
709;  '73,  621,650,669.  Characteristics  at  falls  of  Alexandria,  '75,  i,902.  Char- 
acteristics of  river  above  n^t,  '79,  986. 
PlaBfl*    (Bee  also  Mississippi  Biver  Levees.) 

Bistory  of  early  plans,  '72,  569 ;  '73,  644.    Discussion  of  plans,  '73,  647. 

By  Capt.  Johnson,  1854,  for  improving  river  at  raft  by  a  passage  around  raft  through 
Dooley's  Bayou,  Shift  and  Soda^  Lakes,  and  Twelve-mile  Bayou,  '72,  569. 

Lieutenant  Woodrufi^  1872^  consideni  plan  inadequate,  '72,  569. 

By  W.  C.  Melvin,  187d.  for  improvement  of  river  by  reservoirs  to  restrain  floods  and 
assist  low-water  discharge,  '75,  i,  616,  673. 

By  G.  W.  B.  Bayley,  of  the  Louisiana  levee  oommisaion,  1875,  improvement  of  the 
river  by  levees  with  a  gradual  closure  of  side  outlets,  '75,  i,  621. 

For  improvement  of  passage  at  falls  of  Alexandria  by  detour  through  bayous,  rap- 
ids, and  Jean  de  Jean,  '75,  i,  903.  Considered  impracticable,  '75,  i,  904, 907. 
By  excavated  channel  through  rock,  '75,  i,  903, 905.  Besnlts  considered  uncer- 
taiiK  and  hence  condemned,  '75,  i,  903.  By  use  of  wing-dams^  so  as  to  obtain  a 
uniform  slope  from  head  to  foot  of  falls,  '75,  i,  904, 908.  Considered  objectiona- 
ble from  velocity  of  onirent  produced  and  obstruction  formed  to  river  floods, 
'75,  i,  904. 

By  Captam  Howell,  by  canal  to  be  used  at  low- water  only,  to  give  a  depth  not  less 
than  5  feet  over  Upper  Falls,  and  extending  from  head  to  foot  of  rapids,  locks  to 
be  60  feet  by  200  feet ;  cost,  by  use  of  common  gates  at  locks,  $82,611,  or  by 
use  of  Fouracre's  and  Girard's  shutters,  $83,605,  '75,  i,  904 ;  or  an  improvement 
by  dam  at  foot  of  falls,  with  lock  and  navigable  sluice:  cost  tU7,653,  '75,  i,  904. 

For  improving  river,  1879,  at  the  raft  by  a  detour  Ihrougn  Tone's  Bayou,  Bayous 
Pierre  and  Winsey,  and  Lakes  Bayou  Pierre  and  Cannasanier ;  river  route  con- 
sidered preferable,  '79,  991,992,996. 

For  improving  Cypress  Bayou,  1879.  by  the  removal  of  stumps  and  snags,  and  the 
use  of  dams  with  or  wi&out  Iocks,  '72, 573 ;  '73,  669.  Various  plans  considered, 
'74,1,710,711,714. 

By  Captain  Benvaurd,  1878,  for  improving  month  of  river  by  a  dam  closing  mouth 
of  old  river  oetween  the  head  of  Atchafalaya  Biver  and  Tamhill  Island,  '78,  87, 
636.    More  careful  surveys  indicate  that  the  plan  would  not  probably  be  satis- 
factory, '79,  960. 
Private  and  Corporate  IVork. 

Improvement  of  Cypress  Bayou  by  city  of  Jefferson,  '73,  622;  '79,  957.  Dredge 
furnished  the  United  States  b^  the  city  of  Jefferson,  '73, 64, 620. 

Bayou  Pierre  Biver  and  Bayou  Winsey  Navigation  Company,  for  improving  river  in 
vicinity  of  raft,  '73,  625;  '77,  996. 
Projects. 

Bistory  of  early  projects,  '72,  569 ;  '73,  644.    Discussion  of  projects,  '73,  647. 

By  Lieutenant  Woodruff,  1872,  for  removing  the  obstructions  at  the  raft  by  cutting 
a  channel  through ;  work  to  be  done  by  hired  labor,  '72,  569 ;  '73,  613.  Meth- 
ods used, '73,  614. 

By  Captain  Howell,  1872,  for  improving  river  by  gradually  closing  Tone's  Bayou  by 
a  low-water  dam.  '73,  624, 627, 628, 674, 675 ;  '77,  483, 484 ;  '79,  953. 

By  Captain  Howell,  1872,  for  improving  Tone's  Bayou  by  dredging  and  removing 
obstructions  from  Jefferson  to  Cadao  Lake  and  the  construction  of  dams  at  foot 
of  Soda  Lake,  '72,  61;  '73,  622;  '74,  i,  714;  '75,  i,  69,529. 
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BEB  BITEB— Continned. 

Projecto— Continned. 
By  Captain  Howell,  1875,  to  protect  the  city  front  from  erosion  at  AlezandnA  hj 

means  of  stone  revetmentu  '75,  i,  906. 
By  Captain  Benyanrd,  1878,  for  the  removal  of  snags  and  obstmctionB  from  the 
river  by  use  of  snag-boat  and  hired  labor,  *7Q,  GS^, 
Surveys. 
History  of  early  survey,  '73,  646. 
1871.  Examination  of  raft,  '71,  67. 

1871.  Examination  of  Cypress  Bayou,  '71,  66;  '72,  568,572;  '73,  635,668. 

1872.  Survey  of  raft,  Cypress  Bayou,  and  Toners  Bayou,  '73,  635,638. 
1874.  Survey  of  faUs  at  Alexandria,  '75.  i,  79, 902, 906. 

1874.  Survey  of  Cypress  Bayou,  '74,  i,  707,716. 

1878.  Survey  of  river  above  raft,  Tone's  Bayou,  and  £eU18  at  Alexandria,  '78L  88,89; 
'79,  986. 

1879.  Survey  of  Tone's  Bayou,  Bayous  Pierre  and  Winsey,  and  Lake  Pierre,  '79 
114,991. 

Maps. 
Of  Tone's  Bayou,  '77,  486.  [K  Y.  8.] 


BED  BITEBy  IiITTIiE,  ABK.— (See  White  Biver,  xra) 


BED  BITEB  OF  THE  NOBTH,  miVlf  •— Iicpbovement  ov. 

Appropriations. 

Itf76 1.  $10,000,  '77,87. 

1878 30,000,  '78,  100. 

1879 25,000,  '79,  136. 

Total  to  1879 |65,000. 

Statement  of  appropriations,  '79,  1191. 
Commerce* 
Justification  of  improvement,  '74,  i,  298;  '75,  i,  372;  *7B,  720,  732. 
Statistics,  '79, 1191. 
Engineers. 
Chief  of  Engineers. 

Reports,  '73,  51 ;  '74,  i,  58;  '75,  i,  63;  '77,  87;  '78, 100;  '79,  135. 
Engineers  in  Charge. 
Maj.  F.  IT.  Farquhar,  1873-^8.    Reports, '74,  i,  295;  '75,1,370;  '77,376:    •?«, 

729  730. 
Capt.'  C.  J.  Allen,  1879-^—.    Report,  '79, 1189. 
Assistants. 
D.  W.  Wellman,  '74,  i,  295. 
M.  E.  Schmidt,  '75,  i,  370. 
C.  J.  Morris,  '78,  732. 
C.  Wanzer,  '79,  1190.    Report,  '79,  1192. 
Estimates.    (See  Plans  and  Projects.) 
Financial  Statements. 

'77,87;  '78,  100;  '79,  136. 
Operations. 
1877-^78.  Removal  of  obstructions  from  Moorhead  to  Frog  Point.  '78,  100,729. 
1878-'79.  Dredge  built;  removal  of  11,631  cubic  yards;  obslxuctions  removed  from 

9  miles  of  the  river,  '79, 135, 1189, 1190, 1192. 
History  of  operations,  '79,  1192. 
Piiysical  Ciiaracteristics. 
Descriptions,  '74,  i,  295,296;  '75,  i,  370, 371 ;  '78,  730;  '79, 1192.    RainfUl,  '74,  i, 
296.    List  of  obstructions,  '74,  i,  297;   *75,  i.  371;   '78,  730.    HypothesU  by 
M%jor  Warren  that  the  Minnesota  River  once  drained  this  valley  and  carried  its 
waters  into  the  Mississippi,  '75,  i,  389-392, 394. 
Plan. 
By  Major  Farquhar,  1874,  for  improvement  of  the  Red  River  between  Gooee  Rapids 
and  Frog  Point  by  construction  of  lock  and  dam  at  Goose  Rapids,  dredging  en 
bars,  removal  of  bowlders  from  rapids,  snags,  and  overhanging  trees:  estimated 
cost,  $212,306;  more  detailed  surveys  required  to  perfect  plan,  '74^  i,  297,898b 
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R£B  RIVER  OF  THE  NORTH,  miVN.— Oontinued. 

Projects. 

By  MiMor  Farqnhar,  1876,  for  improvement  of  the  river  between  Breckenridge 
and  the  northern  boundary  line  by  dredging,  removal  of  obetructions,  and  con- 
SEtraotion  of  lock  and  dam  as  follows ; — raft  and  flat-boat  navigation,  Brecken- 
ridge to  Moorhead,  $22,664;  improvement  of  river  from  Moorhead  to  Goose 
Bapids,  $4,428 ;  look  and  dam  below  Goose  Bapids,  $219,288 ;  from  Goose  Bapids 
to  l^'rog  Point,  $32,880 ;  from  Frog  Point  to  boundary  line,  $85,338.  Aggregate 
estimates,  $364,598. 

By  Captain  Mien.  1879,  by  reducing  cost  of  lock  and  dam  to  $190^000 ;  reduced  total 
estimate  to  $335,310,  '79,  1191. 
S«rveys« 

18r3-'74.  By  D.  W.  Welhuan,  from  Moorhead  to  Pembina,  '73,  51;  '74,  i,  58,295. 

1875.  By  M.  £.  Schmidt,  examination  from  Moorhead  to  Breckenridge,  '75,  i,  370. 

1877.  By  C.  J.  Morris,  examination  from  Frog  Point  to  northern  boundary  of  the 
United  States,  '78,  100,730. 


REEDir  ISIiAND,  PORT  PENUT,  DEIi.— Ice  harbor  at. 


Ara^piiatioiis. 


For  repairing  piers  at  Port  Penn,  Fort  Mifflin, 

and  Marcus  Hook 4,413  00.    Act  of  May  23. 

1830  -^  ( 10, 000  00.    Act  of  April  23, 


1831 
1832 
1833 
1834 
1835 


For  the  harbois  of  New  Castle,  Marcus  Hook, 
'  Chester,  and  Port  Penn.  * 


4, 000  00.  Act  of  M!arch  2. 

10, 000  00.  Act  of  July  3. 

4, 000  00.  Act  of  March  2. 

6, 133  00.  Act  of  June  28. 

L  6, 000  00.  Act  of  March  3. 


1852.  For  Beedy  Island 51,090  00.    Act  of  August  30. 

Commerce. 

Importance  of  Beedy  Island  as  an  ice  harbor,  '71,  093;  '79,  73. 
Statistics,  '71,  694. 

Fort  Delaware,  in  vicinity,  '71,  694;  *79,  445. 
Eni^neers. 

Chief  of  Engineers. 

Beports,  '66,  i,  7;  '67,  43;  '68,  63;  '71,  79;  '79,  73. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865.    Beport,  '66,  i,  37. 
Lieut.  Col.  C.  S.  Stewart,  1867-71.    Beports,  '67,  440 ;  '68^  703. 
Lieut.  Col.  J.  D.  Kurtz,  1871.    Beport,  '71,  693. 
Col.  J.  K.  Macomb,  1879^—.    Beport,  '79,  444. 
Assistant. 
B.  M.  Bache,  '67,  440;  '68,  703. 
Efltiinates.    (See  Plans.) 

Leg^isliition.    (See  State,  Private,  and  Corporate  Work.) 
ltf;3.  Fifty  acres  on  the  northern  end  of  Beedy  Island  and  the  ice  harbor  itself 
ceded  to  the  goyemment  by  the  general  assembly  of  Delaware,  '79,  445. 

Operations* 

lti53.  Piers  constructed  to  serve  as  a  harbor  of  refuge  from  floating  ice,  '68,  703. 
Condition  of  the  work  in  1871,  '71,  693.    In  1879,  '79,  73. 

Plans. 

By  Lieutenant-Colonel  Stewart,  for  pier  extension  and  repairs,  to  cost  (estimated) 

1132,000,  '68,  705. 
By  Lieutenant-Colonel  Kurtz,  for  pier- work,  forming  an  ice  harbor,  at  an  estimated 
cost  of  (190,000,  '79,  694. 
Project. 
b'or  the  construction  of  piers,  1853,  to  form  a  harbor  of  refdge  &om  floating  ice, 
•68,  703. 
Survey. 
1867-'t>8.  By  B.  M.  Baohe,  under  the  direction  of  Lieut.  Col.  C.  S.  Stewart,  '67,  42, 
440;  '68,703. 

[C.  C] 
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BICHMOMB'S  ISIiAND,  ME.— Brsakwatbb  at. 

ApproprlatlQiis. 

1852 $10, 000, '67,  484.    Act  of  August  30. 

1872 20,000,  *72,  90. 

1873 60,000,  '73,99. 

1875 15,000, '75,  i,  115. 

1878 6,000,  '78,  39. 

1879 3,000,  '79,  47. 

Total  to  1879 $114, 000. 

Lists  of  appropriations,  '73, 1073;  '74  11,  306 ;  '75,  u,  395;  '77,  165 ;  '78»  901 ;  '79^ 
257. 
Commerce. 

Benefit  of  improvement,  '67,  485 ;  '72, 1072. 

Statistics,  '67,  485. 
Contracts. 


Year. 


1872 
1873 
1873 
1876 
1876 
1878 
1878 


Contracton. 


Edward  Mooro 

J.  M.  Andrews 

laaao  Hamilton 

Isaac  Hamilton 

D.  N.  Hill  and  S.  V.  Hamilton  . . 

J.  F.Hamilton 

S.  F.  Hamilton  and  J.  F.  Cnnit. 


Contaraot  for— 


Stone  for  breakwater 
do 


.do 
.do 
.do 
do 
do 


'73, 1073. 
'73,1073. 
*73, 1073. 
'75, 11,  308. 
'76,  U,  300. 
'79,  2OT. 
'79,  257. 


Abstracts  of  bids,  '73^  1073 ;  '75,  U,  396 ;  '79,  258. 
Abstracts  of  contracts,  '73,  1073;  '75, 11,  396;  '79,  259. 
Engineers. 
Chiev  of  Enoinsbbs. 
Reports,  67,  42;  '69,  62 ;  '70,  80;  '72,  90;  '73,  99;  '74,  i,  109;  '75,  i,  115;  '76;  i, 
41;  '77,35;  '78,39;  '79,  46. 
ENGiNSEits  IN  Charge. 
CoL  J.  D.  Graham,  1865,  '66,  i,  36. 

Lieat.  Col.  George  Tbom,  1867-^—.    Reports,  '67,  484;  '72,  935;  '73, 1072 ;  '74, 
11,  306 ;  '75,  ii,  396 ;  '76,  i,  160 ;  '77,  164 ;  '78,  201 ;  '79,  257. 
Estiniates.    (See  Projects.) 
Financial  Statements. 
'72,  90,  935;  '73,  99,  1073;  '74,  i,  109,  ii,  307;  '75,  i,  115,  ii,  396;  '76,  i,  41,  161; 
•77,  35,  165 ;  '78,  39,  201;  '79,  47,  258. 
Operations. 


Tear. 


1853- '64 
1872- '78 
1873- '74 
1874-75 
1875-76 
1878-70 


Bemarks. 


Constmotion  of  breakwater 

do 

do 

do 

do 

do 


Stone  used. 


Ibnt. 


10,881 
4,09e 


'67,484. 

'74, 1,  109, 11,  307. 
'75,  i,  115. 
»76,  i,  4L 
'79,4e,S6& 


Physical  Characteristics. 

Presence  and  formation  of  bar,  '67,  484. 
Project. 
By- 


1,  160  ;  '79,  257. 

Snrvey. 

1667.  Under  the  direction  of  Lieatenant-Colonel  Thorn,  '67,  484. 


A 


RIOOIiETSy  liA.— (See  Batou  St.  John,  sra) 
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BINCON  BOCK*  San  Franelseo  Harbor,  CAIi.— Removal  of. 

Appropriation. 

1872,  $&0,000,  '73.  108. 

CoataieTce. 

Sincon  Rock  a  dangerous  obstruotioii  to  navigation,  '73,  1136. 
Contract* 
1874.  With  John  N.  Risdon,  for  the  removal  of  Rincon  Rock  to  a  depth  of  24  feet^ 
for  $43,000,  '74,  u,  371.    Contract  extended,  '74,  ii,  371;  '75,  C  122,  ii;  694. 
Completed  hy  one  of  the  soretiee  on  his  bond,  '76^  ii,  617 ;  '77,  992. 
Abstract  of  bids,  '74,  ii,  371. 
Bni^neers. 
Chdef  of  Enoinbebs. 

Reports,  '73,  106;  '74,  i,  119;  '75,  i,  122;  '76,  i,  113;  '77, 120. 
Ekoixekr  in  Charqb. 
M^.  G.  H.  Mendell,  1873^--.    Reports,  '73, 1133 ;  '74,  ii,  371 ;  '75,  ii,  694 ;  '76,  ii, 
617 ;  '77,  992. 
fistinaatofl* 
By  board  of  nnderwriters,  for  the  removal  of  Rinoon  Rock,  t65^000,  '68,  73. 
By  Mi^or  MendelL  for  the  removal  of  1,830  cubic  yards  of  Rmcon  Rock,  $45,750, 
'73, 1139. 
Finaneiai  Statements. 

•73,  108;  '74,  i,  119,  ii,  372;  '75,  i,  122,  ii,  606;  '76,  i,  114;  '77,  121,  992. 
Legislation. 
Act  of  legislature,  March  26, 1851,  fixing  a  boundary  line  for  the  water  front  of  San 
Francisco,  '73, 1134. 
Operations. 


Year.                                           SemarkB. 

Bock  removed. 

Beforenoea. 

1 

187^'74 
l«74-'75 

IMmstroiiB  explodon ;  2  Urea  loet ;  large  amoimt  of  prop- 
erty deatvoyed. 

Oub.ydt. 

1,660 

1,070 

'74,  ii,  871. 
'75,  ii,  005. 

187&-'76 

'76,  ii,  617. 

187«-'77 

work  completed  by  one  of  the  oontractor'a  auretiea 

1,128 

'77, 120,  908. 

Private  and  Corporate  IVorlc. 

Water  front  of  San  Francisco  fixed  by  act  of  legislature,  '73,  1134. 
Project. 

By  Mi^.  G.  H.  Mendel],  for  the  removal  of  Rincon  Rock  by  drilling  and  blasting ; 
estimated  cost,  $45,750,  '73,  1137 ;  '74,  ii,  371. 
§nnreys. 

Rincon  Rock  included  in  the  Coast  Survey  of  1864,  '73,  1138. 

1866.  By  T.  D.  Parkinson,  C.  £.,  '68,  73. 

1873.  Under  direction  of  M^J.  G.  H.  MendeU,  '73,  1133. 

1875.  Under  direction  of  M^.  G.  H.  MendeU,  '75,  ii,  695. 

1877.  Under  direction  of  Maj.  G.  H.  Mendell,  '77,  992. 


BIO  OBAWBE  AT  FORT  BROITN,  TEX.-(See  Fobt  Bbowk.) 


BIO  OBANBE  TO  BOHrAI^BSONTILI^E,  CAHTAJL.— (See  Donaldson- 

VILLE,  ETC.) 


BOANOKE  BIVEB9  Hr.  €•— IMPBOVXMENT  OF. 

Appropriations. 

l»71 120,000, '71,74,  608,  621. 

1872 10,000,  '72,70,697. 

1873 10,000,  '73,77. 

1874 5,000,  '74,  i,  88,  ii,  66. 

Total  to  1879 $45, 000,  '79,  625. 
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ROANOKE  RITER,  M.  €•— Contfaiiied. 

Commerce. 

Statistics,  '72,  697,  728,  729,  733;  '73,  788;  '74,  ii,  67;  »78,  539;  '79,  626. 
Contracts. 
1871.  J.  M.  Foote,  removal  of  wrecks,  '71,  609;  '72,  696:  '73,  787.— 1872.  J.  M. 
Foote,  removal  of  rooks,  '72,  696 ;  '76^  i,  353. — 1873.  J.  M.  Foote,  removal  of 
.  wrecks,  '73,  788 ;  '74,  ii,  64.— 1875.  Thomas  P.  M6rgaix,  bmlding  dikes,  at  92.95 
per  linear  foot,  '75,  ii,  131. 
Abstracts  of  bids,  '71,  609;  '72,  697;  '75.  U,  131. 
Engineers. 
Chief  of  Enqinebrs. 
Eeports,  '70,  31,  69;  '71,  74,  76;  '72,  70,  72;  '73,  76;  '74,  i,  88;  '75,  i,  94;  '76^ 
i,  68;  '77,66;  '78,74;  '79,87. 
Enoinkers  in  Charge. 
Maj.  WilUam  P.  Craighill,  1871'-74.    Reports,  '71,  608,  620;  '72,  696,  726;  '73, 

787*  '74  ii  64  65. 
8.  T.  Abert,  U.  s!  C.E.,  1874-'—,  '75,  ii,  110.    Eeports,  '75,  ii,  129;  '76,  i,  3S2; 
'77,  367 ;  '78,  539 ;  '79,  624. 
Assistant 
George  H.  ElUott,  '71,  621.    Report,  '72,  728. 
Estimates. 
By  George  H.  Elliott,  1871,  for  156,000  Unear  feet  of  dikes  or  Jetties.  $234,000,  '72, 
732 ;  for  channel  60  feet  wide,  by  dredging  and  removal  of  rocK,  178,702,  '72, 
732  733. 
By  Major  Craigbill,  1871,  for  5-foot  channel,  60  feet  wide,  (120,000,  '72.  696^  727: 
for  removing  obstructions  and  constructing  dikes,  (269,000 ;  additional  for  8-foot 
channel,  (250,000,  '72,  697,  727. 
By  Mr.  Abert,  1874,  for  dredgtnff,  removing  snags,  etc..  at  Taylor's  Ferry  and  other 
bars  to  make  a  channel  100  feet  by  8  feet,  |42,460,  ^75,  ii,  132;  in  1879,  for  com- 
pletion of  existing  project,  (222,000,  '79,  626. 
Financial  Statements. 
'71,  74,  609;  '72,  70,  697 ;  '73,  77,  788;  '74,  i,  88,  ii,  65;  '75.  i,  95,  ii,  133;  '76^  i, 
68,  355 ;  '77,  66,  367 ;  '78,  75,  540;  '79,  87,  625. 
Operations. 
Historv  of  operations,  '79,  624. 

1870-^71.  Removal  of  wrecks  bycontraot.  '72,  696,  726. 
1871-^2.  Removal  of  wrecks  and  other  oDstmctions,  '72,  70,  696,  726. 
1872-73.  Removal  of  rocks ;  1  steamer,  7  schooners,  1  floating-batteiy,  1  doable- 

ender,  and  300  piles  removed  from  channel,  '73,  76,  788. 
1873-'74.  Wrecks  removed  and  rocks  blasted,  '74,  i,  88.  ii,  64. 
1874-'75.  Building  dikes  by  contract,  '75,  i,  94,  95,  ii,  130,  131. 
1875-76.  968  linear  feet  of  dikes  completed,  '76,  i,  68,  355. 
1876-'77.  Work  on  dike,  '77,  66,  366. 

1877-78-79.  Operations  suspended,  '78,  74,  639 ;  '79,  87,  624. 
Piiysicai  Cliaracteristics. 

•71,  608,  609;  '72,  696,  726,  727-732;  '74,  ii,  64;  '75,  ii,  129-.132. 
Plan. 
By  Major  Craighill,  1871,  for  a  channel  8  feet  in  depth ;  estimated  ooet,  (519,000, 
•72,  6&7,  727. 

Projects. 

By  Mi^jor  Craighill,  1871,  for  removal  of  snags,  etc.,  and  the  oonstmotion  of  train- 
insdikes  to  obtain  a  channel  60  feet  wide  by  5  feet  deep,  from  Indian  Highlands 
to  Weldon ;  estimated  cost,  (269,000,  '72. 697,  727.  To  expend  appropriation  of 
1871,  In  removal  of  wrecks  and  other  obstructions  from  the  stream,  and  removsl 
of  rocks,  snags,  and  overhanging  trees  near  Weldon,  71,  609 ;  '72,  696,  727. 


Surveys. 

1870-71.  Under  direction  of  M^Jor  Critighill,  '70,  69,  71, 76,  by  George  H.  £lliotl» 
'71,  608,  621.    Reports,  '74,  li,  65 ;  '72,  726-733;  '72,  72,  696. 


BOCKAWAT  INIiET.— (See  Long  Iblajxd  Coast.) 
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ROCK  CASTIiE  RIVEB,  KT.— Survkt  of. 

GoHiiiaerce. 

.InstifLcatioii  of  the  propoeed  improvemant,  '75,  i,  802. 

Chief  of  Enoinebbs. 
Beport,  '75,  i,  77. 

ESTGINEBR  IN  ChABOE. 

MaJ.  Walter  McFarland,  1875.    Beport,  '75,  i,  800. 

B.  C.  McCaDa,  1874-^5.    Beport,  '75,  i,  801. 
Estimates.    (See  Plans.) 
PlijrsiciU  Characteristics. 

Deecriptiou  of  the  river,  '75,  i,  801,  Coal-beds  in  the  vicinity,  '75,  i,  802.  Table 
of  distances  and  elevations,  '75,  i,  803. 

Plans. 

By  B.  C.  McCalla,  for  blasting  rock  and  for  the  removal  of  timber  from  the  banks, 
to  provide  a  safe  outlet  for  coal-barges  and  timber-rafts,  at  high  stages  of 
water,  at  an  estimated  cost  of  15,000,  '75,  i,  802. 


1874-75.  By  B.  C.  MoCalla.    Beport,  '75,  i,  801. 


ROCK  ISIiAMD  RRIDOE.— CoNBTBUCnoN  OF. 

Aparopriations. 

mr 1200, 000, '70,  252. 

1869 500,000,  '70,253. 

1870 300,000,  '70,58. 

1877(forBbeer  booms).  15,000,  '77, 145;  '78,  97. 

Total  to  1879 $1,015,000. 

Beversion  to  Treasury  of  1500^000,  '70,  58;  reappropriated,  '71,  256.    Act  of  Con- 
gress provides  that  ezpenditures  on  part  of  the  United  States  shall  not  exceed 
$1,000,000,  '70,  253.    Statements  of  appropriations,  '69,  44:  '70,  58,  252,  253; 
'71,  57.  ^. 
Coaimerce. 

Effect  of  bridge  on  navigation,  '77,  824 ;  '78, 1002. 
Contracts. 
Harvey  &  Livesey,  for  masonry,  '71,  299.    Annulled  for  lack  of  energy.  '71,  300. 
Efforts  to  obtain  damajzes,  '71,  300.    Baltimore  Bridge  Company,  for  three  spans 
of  superstructure,  $459,784,  '71,  301 ;  contract  extended,  '71,  302.    Satisfac- 
tory work  doue  b^,  '72,  279,  292.    With  Eau  Claire  Lumber  Company,  for  con- 
struction of  sheer-booms  at  bridge,  '77,  818. 
Proposals. 
To  be  invited  forplans  1,  2.  and  3  of  Major  Warren,  and  for  spans  of  80,  150,  and 
190  feet,  '70, 262.    Speciucations  on  which  proposals  were  based,  '72, 286.    For 
superstructure;  abstracts  of,  '71,  301;  '72,  287. 
Engineers. 
Chief  of  Engineers. 
Beports,  '68,  50;  '69,  44;  '70.  58,  240;  '71,  57;  '72,  49;  '73,  52;  '77,  96,  817; 
'78,  97 ;  '79,  132.    Letter  of,  to  M^or  Warren,  stating  objections  of  Lieuten- 
ant-Colonel Bodman  to  location  of  draw,  '70,  229. 
Board  of  Engineers. 
1859.  Consider  that  the  present  bridge  has  not  been  located  or  constructed  with 
proper  regard  for  the  Interests  of  navigation,  that  the  piers  have  not  the  best 
form,  and  are  improperly  placed  with  reference  to  direction  of  currents,  '67, 
291 ;  '68,  1036. 
(Captains  Humphreys,  Meade,  and  Franklin.) 

1864.  Board  of  Commissioners  authorized  by  act  of  Congress  April  19,  1864,  '70, 
247.    Beport  of,  '70,  248.    Limited  in  expenditures  on  bridge,  '70,  253.    Con- 
trol of  bridge  assigned  to  Engineer  Department,  '69,  44. 
(Brigadier-General  Sshofield,  James  Barnes  and  Seldon  M.  Church. ) 
1876.  To  examine  and  report  on  the  expediency  of  constructing  sheer-booms,  to 
be  placed  at  the  upper  end  of  all  or  any  bridge  piers  on  the  Mississippi  Biver, 
'77,  821.    Becommend  the  removal  of  the  remains  of  the  old  north  pier  and  the 
construction  of  sheer-booms,  '77,  819,  824. 
(Colonels  Macomb  and  Simpson,  M^ors  Warren,  Farquhar,  and  Suter,  and  Cap- 
tain Allen.) 


464:  INDEX   OF 

ROCK  ISIiANB  BRIBOE-Contmned. 

Eni^neers — Continned. 
Engineers  in  Chajioe. 
MaJ.  G.  K.  Warren,  1869-71.    Reports  od  bridging  navigable  waters  of  the  United 

States,  '68,  315;  '78,  900,  991,  1033.    Reports,^69,  194;  '70,  896,  840,  256. 
Col.  J.  N.  Macomb,  1871-78.    Reports,  '71,  256;  *72,  279;  '73,  415;  '78^  710. 
Maj.  F.  U.  Farquhar,  1878-79.    Reports,  '78,  710;  '79,  1144. 
M^.  D.  W.  Flagler  (ordnance),  '79,  1144,  1145. 
Assist  A^NTs. 
Capt.  W.  H.  H.  Benyaord,  in  charge  of  designs  fot  superstTucture,  '69,  199.    Re- 
ports, '70,  263;  '71,  301;  '72, 5^. 
Capt.  A.  Sticknoy,  in  chaise  of  masonry,  '69,  199.    Reports,  '71,  296;  '72, 293. 
Capt.  A.  H.  Bumham^  in  local  charge,  '73,  416. 
George  B.  Nicholson,  inspector  of  iron- work,  '72,  292. 
E.  F.  Hoffman.    Report,  '79,  1145. 
Estimates*    (See  also  Plans.) 
By  E.  H.  Johnson,  C.  E.,  of  Chicago  Rock  Island  and  Pacific  Railroad  (made  for 
board  of  commissioners),  for  a  smgle-traok  bridge,  with  passage  for  highway  17 
feet  wide,  $1,296,292,  '69,  194;  '70,  237,  249. 
By  Mc^or  Warren,  on  basis  and  plans  of  E.  H.  Johnson,  for  donble-track  raiboad 
and  highway  bridge,  with  approaches,  $2,134,168,  '69, 194 ;  '70, 251.    Estimated 
saving  of  plan  suggested  by  Mi^or  Warren  over  plan  of  E.  H.  Johnson,  $125,966^ 
'69,  195. 
By  Lieut.  Col.  T.  J.  Rodman,  U.  S.  A.,  plan  No.  1,  $1,234,525 ;  plan  No.  2,  $978,065^ 

•70,  257.    Plan  No.  3,  $934,291,  '70,  258. 
By  Major  Warren,  plan  No.  2,  $2,187,547,  '70,  246,  264.    Plan  No.  3,  $1,282,366,  'fOt 
246,  266.    Cost  to  United  States  of  plan  No.  3,  $587,675;  cost  to  railroad  com- 
pany of  plan  No.  3,  $694,681,  '70,  246.    Review  of  previous  estimates,  '78^  992. 
Expenditures.    (See  also  Financial  Statements.) 
On  part  of  United  States  shall  not  exceed  $1,000,000,  '70,  253.    RelatiT«  expense  to 
be  borne  by  United  States  and  railroad  company,  '70,  ^237,  246. 
Financial  Statements. 
'71,  256,  262;  '72,  279,  285;  '73,  416;  '78,  97,  711;  '79,  132,  1145.    Payment  to 
United  States  by  railroad  company,  $177,320.25,  '73,  415. 
Ijeirisiation. 
Act  June  27,  1866,  **    *    *    for  establishment  of  an  armory    •    •    •    •    on  Rock  ^ 
Island ;  authorizing  the  Secretary  of  War  to  fix  location  of  bridge,  and  logxtDt ' 
to  the  railroad  companies  and  other  parties  in  interest  pecnniary  aid  towards 
chanffin^  present  location  of  bridge  and  road ;  action  to  be  nndar  oontrol  of 
board  ofcommissions,  as  fixed  by  act  of  April  19,  1864,  '70,  247,  254. 
Act  July  25,  1866,  to  authorize  the  construction  of  certain  oridges,    *     *    •    fixing 
minimum  height  of  lower  chord  above  high-water,  lengtii  of  span,  and  position 
of  piers,  '70,  249. 
Act  March  2,  1867,  making  appropriations  for  support  of  Anny  and  other  pnrpoiei, 

$200,000  provided  for  the  construction  of  bridge  at  Rock  Island,  '70,  252. 
Act  March  3,  1869,  making  appropriations  for  support  of  Army  and  other  pnrposei^ 

$500,000  provided  for  construction  of  bridpre  at  Rock  Island,  '70,  253. 
Act  July  20, 1868,  in  relation  to  bridge,  anthonzing  commencement  o£^  with  genersl 
provisions  and  conditions,  and  providing  that  the  expenditure  a  on  part  of 
United  States  shall  not  exceed  $1,000,000,  '70,  253.  255.    Action  of  Congress 
allows  a  change  to  single-track  railroad  bridge  with  highway  beneath,  '7C^  239. 
Various  acts  relating  to  construction  of  bridges,  '77,  145,  824 ;  '7B,  1089,  K^l* 
Operations. 
l868-'69.  Work  commenced  by  contract  on  the  Davenport  abutment,  '69, 196. 
1869-^70.  Progress  on  substructure ;  completion  of  Davenport  abutment ;  oonstnie- 
tion  of  coffer-dam  at  draw  pier ;  embankment  for  Davenport  wagon  road  in 
progress,  '70,  224;  '71,  298. 
1870-71.  Completion  of  piers  Nos.  1,  2,  3,  and  4;  masonry  for  pivot  pier  and  Dav- 
enport wagon  road  embankment,  '71,  298.    Work  taken  from  contractor  and 
prosecuted  by  hired  labor,  '71,  300.    Operations  on  superstructure  comnMOced, 
'71,  301. 
1871-72.  Removal  of  rock  from  draw-span  channel  and  completion  of  sopentrootoio 

May  8,  1872,  '72,  .291,  295, 
1872-73.  Final  completion  and  opening  of  bridge  and  tranafennent  of  to  Ordnanos 

Department,  February  4,  1873,  '73,  52,  415. 
1877-78.  1,150  linear  feet  of  sheer-boom  built,  '78^  97,  710,  997. 
1878-79.  Repaii-s  of  sheer-boom,  '79,  132,  1144,  1145. 
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BOCK  ISIiAND  BBIDOfi— OontiDued. 

Phnical  Characteristics. 

Of  valley  of  riyer,  '68»  315.  Sectional  area  of  natural  water-way  at  location  of 
bridge,  '69,  197 ;  '78»  1001.    Velocity  of  cuirent  at  bridge,  '69,  197. 

Plans. 

For  wagon  way,  width  26  feet,  with  two  sidewalks  of  6  feet  each,  considered  by 
board  of  commissioners  and  rejected  as  giving  pivot  pier  too  great  width,  '69, 
194 ;  '70,  242. 

By  £.  H.  Johnson,  for  single-track  railroad,  tmss  to  be  16  feet  wide,  with  wagon 
road  (without  sidewalks)  17  feet  wide,  '69,  194 ;  '70,  237,  241,  249. 

By  Lient.  Col.  T.  J.  Bodman,  U.  S.  A.,  as  follows,  (1)  tmss  wide  enough  for  dou- 
ble-track railroad  and  high  enough  for  wagon  road  above  railroad,  '70,  257 ; 
(2)  same  arrangement  or  track  and  road,  but  only  wide  enough  for  single 
track,  '70,  257 ;  (3)  same  as  plan  No.  2,  but  with  wagon  road  oelow  single- 
track  railroad,  '70,  258. 

By  M%joT  Warren,  placing  railroad  above  wagon  road,  (1)  truss  33  feet  high,  28 
feet  apart,  wagon- way  28  feet  wide  and  12  leet  high,  railroad  with  double  tracks 
and  two  sidewalks,  to  be  reached  by  steps  from  ends,  '69,  195;  '70,  244,  262;. 

(2)  trusses  of  same  general  dimensions  as  preceding,  wagon  road  18  feet  wide, 
with  two  5  feet  sidewalks,  double-track  railroad  above,  '69,  195 ;  '70,  244,  262 ;. 

(3)  single-track  railroad,  tru»«es  18  feet  wide,  with  wagon  road  beneath  18  feet 
wide,  and  two  sidewalks  (outside  of  trusses)  5  feet  wide,  '69, 193;  '70, 244,262.. 

Kigor  Warren  recommends  plan  No.  3,  '70;  246.  General  details  of  proposed  plans,. 
'70,  263. 

Private  and  Corporate  IVork.    (See  Legislation.) 

Projects. 

Act  of  Congress  June  27, 1863,  authorizing  Secretary  of  War  to  fix  location  of  bridge- 
and  ^[rant  pecuniary  aid  to  parties  interested,  to  aid  them  in  changing  present 
location  and  rebuilding,  the  details  to  be  luider  immediate  contrcu  of  board  of 
commissioners,  '70,  247,254. 

Act  of  Congress  July  25,  1866,  fixing  height  of  lower  chord  above  high-water  on. 
navif^Ble  streams ;  also  length  of  spans  and  position  of  piers,  '70, 249. 

Proi»08ition  of  Chicago  Rock  Island  ana  Pacific  Railroad  Company  as  to  joint  action^ 
with  United  States,  '70,  248.    Agreement  and  guarantee  of,  '70,  254. 

Project  adopted  by  board  of  commissioners  (Bri^  General  .7.  M.  Schofield,  J.  Barnes,, 
and  8.  li.  Church).  The  government  to  build  over  main  channel  a  bridge  with. 
iron  draw,  the  truss  to  be  of  proper  width  for  double  track,  the  wagon- way  to 
be  planked  high  enough  to  leave  lower  chonl  for  railroad  track,  '69,  194 ;.  '70,. 
248.  The  Chicago  Rock  Island  and  Pacific  Railroad  Company  to  have  right  of 
way  over  same,  provided  they  pay  to  the  United  States  one-half  the  cost  of  con^ 
Btruction  and  maintenance  of  the  part  over  the  main  channel,  '70,  248,253.;  it 
being  provided  that  in  no  case  shaU  the  expenditures  on  the  part  of  the  United 
States  exceed  (1,000,000,  '70,  253,256;  project  approved  by  Chief  of  Ordnance.. 
By  order  of  Secretary  of  War  construction  of  bridge  placed  under  control  of' 
Engineer  Department,  '69,  44.  Modifications  of  law  or  j^lan  necessary,  '60^.194. 
Doubt  as  to  details  of  plan  adopted  bv  board  of  commissioners,  '69, 194 ;  '70,. 
237, 241.  Migor  Warren  submits  that  board  estimated  for  sinele-track  railroad 
and  narrow  wagon  road,  '69, 194 ;  '70,  S37, 241.  Piers  designed  and  built  so  that 
either  double  or  single  track  bridge  can  be  put  on  them,  '69,  195;  '79,.  240*. 
Recommendations  ofChief  of  Ordnance  practically  annulled,  '70,  243. 

Project  of  M^jor  Warren,  an  iron  bridge  for  single-track  railroad  with  wagon-way 
beneath ;  trusses  to  be  18  feet  apart,  wagon- way  18  feet  wide  and  12  feet  high^ 
with  two  sidewalks  5  feet  wide  and  ontsTde  of  truss,  '69, 195;  '70,  244, 246/J62. 
Dimensions  of  bridge,  '71,  301 ;  '72,  287 ;  '77,  824 ;  '78, 1002.  Location  of  axis. 
of  bridge,  '69,  196 :  of  draw,  '69,  196, 198 ;  '70, 229.  Objections  by  Lieutenant- 
Colonel  Rodman,  'd9,  196 ;  '70, 229.  Specifications  for  superstructure,  '72,  286,, 
293.  Draw-span;  details  of,  '72,  288,293.  Effect  of  combined  railroad  and. 
highway  bridge ;  railroad  above  highway  most  desirable,  '70,  261.  Tt^st  and 
acceptance  of  bridge,  '72,  291.  Completion  and  transfermeot  to  Ordnouce 
Department,  '73, 53, 415.    History  of,  '70, 237, 241 ;  '73, 416 ;  '78,  992, 1002, 1003. 

Secretary  of  IVar. 

Orders  the  construction  of  bridge  to  be  placed  under  control  of  Engineer  Depart- 
ment, '69,  44. 

[L.  Y.S.1 

30  EN 
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ROCK  ISIiANB  RAPIBSy  Mississippi  Biver.— iMPBOVBMEsrr  of 

Appropriations*  1 

1866 $100, 000, '66,  iii,  37 ;  'SS,  53.                                             " 

1867 200, 000, '67,  36 ;  *68,&S',  '69,  45» 

1868  (allotment) 156, 000,  '68,  53. 

1869  (allotment) 133, 650,  '69,  45. 

1870 150,000, '70^60. 

1871 150,000, '71,  56. 

1872 60,000, '72,52. 

1873 50,000, '73,  53. 

1874 60,000,  '74,  i,  60. 

1875 50,000,  '76,  i,  64. 

1876 25.000,  '76,  i,  83. 

1878 30,000,  '78.  96,209. 

1879 6,000, '79,  131,1133. 

Total  to  1879 $1,150,650. 

Note.— 4100,000  appropriated  for  Bock  Biver  Bapids  and  Des  Moines  Bapids, 
sissippi  Biver,  Angust  30,  1852. 

Statement  of  appropriations, '  79, 1 133.    Injurioys  effect  of  partial  and  limited  appro- 
priations, '67.  299;  '72,  324;  '73,  434;  '74.  i,  316. 
Commerce. 

Improvement  Justified,  '67,  274, 301.  Importance  o^  '73,  434 ;  '77,  546.  IiHniy  to 
navigation  by  obstructions,  '67.  290;  '75,  i,  465.  Favorable  results  of  work 
done,  '69,  243;  '73,  431.    Bange  lights  proposed,  '73.  431. 

Statistics,  '67,  299. 
•Contracts. 

With  C.  G.  Case  &  Co.,  for  monthly  removal  of  at  least  5,000  cubic  yards  of  rock, 
'67,  267, 361 ;  '68,  388.  Question  with,  as  to  rock  removed  below  bottom,  '69, 
247 ;  '71,  S90.  Skillful  work  done,  '70,  303.  Contract  completed  September, 
1H70.  '71,  290.— With  Wanffcnen  &,  Harroun,  for  removal  of  rock,  *70,  303. 
With  Harroun,  for  removal  of  rock,  '70,  303.  Death  of,  and  release  of  hein 
from  contract,  '71,  290.— Unfinished  contract  let  to  J.  J.  Dull,  '71,  290.  'Enetgj 
of  contractor,  '72,  332.  Contract  closed  October,  1872,  '73,  431.— With  Dull  A 
Williams,  for  excavation  on  Winnebago  Chain  made  August.  1872 ;  completed 
May,  1873,  '74,  i,  311. — With  G.  Williams,  for  excavation  of  several  chains  June, 
1873,  '73,  436 ;  completed  October,  1873,  '74.  it311*  New  contract  made  August, 
1874 ;  completed  October,  1874,  '75,  i,  462.  Work  can  be  done  cheaper  by  con- 
tract than  hired  labor.  '74,  i,  312.  New  contract  made  August,  1875;  completed 
April,  1876,  '76,  i,  666.  Contract  made  for  hire  to  United  States  of  chisel-boatA, 
October,  1876,  '77, 544;— renewed  for  season  of  1877,  '77,  545.-1879.  With  Whit- 
ney &  Sons,  for  dredginc  broken  rock  fh>m  Moline  Chain,  '79, 113S2, 1133, 1134 

Injurious  effect  of  present  laws  governing  contracts,  '67,  268.  Saving  by  hired 
labor  over  contract,  '74,  i,  312;  '76,  i,  666;  '77,  544. 

Proposals. 
Abstract  of,  for  1867,  removing  rock,  '67,  360.    Abstract  of,  for  1871,  removing 
rock,  '71,  292.    Abstract  of,  lor  1872,  removing  rock,  '73,  436.    Abstract  of.  for 
1874-'75,  removing  rook,  '75,  i.  463.    Abstract  of,  for  1878-79,  removing  rock, 
•79,  1183. 
Defense. 

Plan  adopted  shall  secure  to  the  naval  vessels  of  the  United  States  safe  and  conven- 
ient navigation,  '67.  274. 
Engineers. 

Chief  of  Engineers. 
Reports,  '67,  36;  '68,  53;  '69,  45;  '70,  60;  '71,  56;  '72,  51;  '73,  52;  '74,  i,59; 
•75,  i,  64;  '76,  i,  83;  '77,  83;  '78,  96;  '79,  131. 

Board  of  Engineers. 
Recommend,  1866,  (1)  that  the  present  steamboat  channel  be  enlarged  by  excavs- 
tion  to  a  minimum  width  of  200  feet  and  a  navigable  depth  of  4  feet;  (2)  tha^ 
the  excavated  material  be  deposited  so  as  to  confine  the  volume  of  water,  as  far 
as  practicable,  to  new  channel ;  (3)  that  coffer-dams  be  used  in  carrying  on  the 
work ;  (4)  that  work  shall  not  be  commenced  until  appropriation  be  made  to 
cover  its  estimated  cost ;  (5)  that  the  improvement  by  locks  and  dams  is  inad- 
missible, ^67,  298. 
(Captain  Hains,  James  Worral,  C.  E.,  D.  C.  Jenn^,  C.  E.,  and  W.  F.  Shunk,  C.  E.) 
Recommend,  1871,  an  inunediate  appropriation  of  $200,000  to  complete  work.  Pre- 
vious estimates  increased  by  the  existence  of  several  patches  of  rock  not  hitherto 
considered,  ^72,  320. 
(Colonel  Macomb,  Lieutenant-Colonel  Wilson,  U.  B.  C.  E.,  and  Captain  Bunham.) 
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ROCK  ISJLAND  BAPIBS,  Mimissippi  BtTer-Continued. 

EBgineers—Continned. 
Engineebs  in  Charge. 
Lieut.  Col.  J.  H.  Wileon,  Thirty-flffch  Infantry,  1866-70.    Eeporte,  *67,  267,  274, 

2H6;  '68,  388;  '69,  214;  '70,  302;  '71,  264. 
Col.  J.  N.  Macomb,  1870-77.    Reports,  '71, 259;  '72, 285 ;  '73. 431 ;  '74,  i,  311 ;  '75, 

i  462*  '76  1  6o6 '  '77  541. 
M^.  F.  b.  FarquharJ  1877-'—.*   Reports  '78,  708 ;  '79,  1132. 
Assistants 
Capt.  P.  C.  Hains.    Report,  '67,  287,  358. 
W.  D.  Clark,  '67,  288. 
J.  E.  Abbott,  '67,  288. 

Capt  C.  J.  Allen.    Reports,  '68,  421 ;  '69,  237 ;  '70,  308. 

E.  F.  Hoffinann.    Survey  of  rapids  in  1867,  '68,  427.    Reports,  '68,  427 ;  '71,  289 ; 
'72, ^9; '73, 431; '74, 1,311; '75,1,464; '76, 1,667;  '77.543;  '78,709;  '79,1133. 
C.  J.  PanU,  '68,  431 ;  '72,  334 ;  '73,  435. 
J.  P.  Frizell.    Report,  '68,  436. 

C.  H,  Benck,  '72,  332;  '73,  435;  '74,  i,  313;  '75,  i,  467;  '76,  i,  674;  *77,  546. 
H.  Lambach,  '72,  332. 
C.  Durham,  '72,  332. 

J.  F.  Wallace,  '72,  334;  '73,  435;  '74,  i,  313;  '75,  i,  467;  '76,  i,  674. 
A.  Stibolt,  '73,  4*35;  '74,  i,  316;  ^75,  i,  467;  '76,  i,  674;  '77,  546. 
E.  Cramer,  '76,  i,  674. 
Bsttmates. 
For  entire  completion  under  existing  project,  1867,  by  removal  of  57,451  cubic  yards 
of  rock,  $813,602,  '67,  37, 267, 296, 298 ;  '68,  288.    Deemed  reliable  by  officer  after 
experience  of  tint  year,  '67,  359. 
1869.  To  complete,  |300,000,  '69,  217. 
1871.  To  complete,  $200,000,  '72,  320.    Cause  for  increased  estimates,  '72,  320. 

1873.  To  complete,  $112,000,  '73,  431,  434.  Explanation  of  increased  estimates,  '73, 
434. 

1874.  To  complete,  $80,000,  '74,  i,  311.  Cause  for  increased  estimates,  '74,  i,  316; 
'75,  i,  462.  Small  difference  between  preliminary  and  final  estimates  of  quanti- 
ties on  Lower  Chain.  '67,  37,  267,296:  '76,  i,  668. 

1879.  For  completion  of  existing  project,  $1^000,  '79,  131, 1133. 
FiBanclal  Statenients. 

'68,  53;  '69,  45;  '70,  60;  '71,  56;  '72,  52;  '73,  53;  '74,  i,  59;  '75,  i,  64;  '76,  i,  63; 
•77,  83 ;  '78,  96,  709;  '79,  131,  1133. 

Legislation. 

Required  for  condemnation  of  private  lands  for  public  good,  '67,  269.    Present  laws 
with  reference  to  contracts  operate  against  economy,  '69, .217. 
Operations. 

Suspended  from  1856  to  1866,  '66,  i,  4.  Prior  to  1866  were  confined  to  removal  of 
rock  in  natural  channel,  '67,  292;  '68,  434.  Operations  were  carried  on  by  con- 
tract from  1866  to  1876,  and  afterwards  W  hired  labor. 

1866-'67.  Removal  of  rock  on  Duck  Creek  Chain  by  chisel-boats ;  construction  of 
coffer-dam  on  reef  below  Duck  Creek,  '67,  37,  359. 

1867-^68.  Continued  operations  on  Duck  Creek  Chain  by  chisel-boats  and  coffer- 
'  dams,  '6fi^  37,  434. 

1868-'69.  Operations  at  Duck  Creek,  Moline,  and  Sycamore  Chains ;  coffer-dam  com- 
pleted at  Campbell's  Chain ;  destruction  of  cofler-dams  by  floods  and  collisions, 
'69,  45,214,  215,238,242,244. 

1869-70.  Continued  operations  at  Sycamore  and  Campbell's  Chains;  completion  of 
rock  removal  at  Duck  Creek  and  Moline  Chains,  '70,  60,  302, 309. 

1870-71.  Delay  in  work  from  death  of  contractor ;  removal  of  rock  from  Smith's, 
Sycamore,  Crab  Island,  and  St.  Louis  Chains,  '71,  56, 259.  Removal  of  Camp- 
beU's  Chain  conoipleted  September,  1871,  '71,  270,  281. 

1871-72.  Work  connned  to  points  presenting  greatest  obstructions;  statement  of 
rock  removed,  '72,  51, 282, 329, 332. 

1872-73.  Completion  of  rock  removal  at  Smith's,  Crab  Island,  and  St.  Louis  Chains ; 
table  showing  total  amount  of  rock  removed  from  1867  to  1673,  '73,  52,431,435. 

1873-74.  Limited  operations  from  lack  of  appropriations ;  about  7, 200  cubic  yards 
yet  to  be  removed  to  complete  improvement ;  removal  of  rock  from  east  draw- 
channel  ;  Rock  Island  bridge,  '74,  i,  59,  311,  315. 

1874-75.  Limited  operations  from  lack  of  appropriations;  2,650  cubic  yards  of  rock 
removed  £rom  Lower  Chain,  '75,  i.  64,462,465;  '76,  i,  666. 

1875-76.  Completion  of  rock  removal  on  Lower  Chain;  removal  of  rock  on  St. 
Louis  Chain  by  hired  labor ;  table  showing  rock  removed  (64,358  cubic  yards) 
from  1867  to  1875,  '76,  i,  83, 666, 669, 673. 
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BOCK  ISLAND  BAPIBS,  MteslMlppi  BiTer-Caati&iied. 

Operations— Continued. 

1876-'77.  Continaation  of  rook  removal  by  hired  labor;  piogrees  on  Moline  Cliaui; 
cost  by  hired  labor  and  contract  compared,  '77,  83,  542,  M4. 

ISTT-'Td.  Continuation  of  rock  removal  by  hirea  labor ;  results  ftom  hired  labor  and 
contract  compared,  '78,  i>6, 708, 709. 

1878-79.  Continuation  of  operations  (except  dredging)  by  hired  labor ;  near  compla* 
tion  of  the  work ;  cost  by  hired  labor  compart  with  contract ;  detaila  of  dciluiig 
and  blasting,  '79,  131,  1132, 1135. 
Pliysflcal  diaractei^sCics* 

Full  of  rapids,  '67,  267 ;  '68,  421, 433 ;  '69,  241.    Current  observations,  '68»  433;  '69^ 
241 ;  '70,  310.    Bed  of  rapids ;  character  of,  '67,  288 :  '69,  241,  242 ;  '70,  31L 
Ice ;  action  of,  '67,  358.    Contour  of  bottom,  '69,  241.    jPeouliar  character  of  the 
bottom  on  Campbell's  Chain,  '70,  311. 
Plans. 

For  improvement  by  dams  across  river,  with  locks  for  steamboats  and  chutes  te 
rans:  inadequacy  of,  '67,  292.  For  independent  lateral  canal,  not  deemed  de- 
sirable, '67,  293.  For  improving  natural  bed  of  river  to  give  channel  200  feet 
wide  and  4  fe^'t  deep  (see  Projects),  '67,  293.  Positive  requirements  of  any 
plan,  '67,  293. 
Projects. 

Previous  project  suspended  from  1856  to  1866,  '66,  i,  4 ;  seems  to  have  been  improvs* 
ment  of  natural  channel  by  removal  of  rock  by  cnisel-boats,  '67,  292 ;  *6a^  431. 

By  Maj.  J.  H.  Wilson,  1866,  for  improvement  of  natural  channel  by  excavation  «f 
rock  to  a  depth  of  4  feet  and  a  width  of  200  feet,  aided  by  diversion  into  chan- 
nel of  as  large  a  volume  of  water  as  is  practicable ;  rock  to  be  ivmoved  hj 
chisel-boats  and  dredging,  also  by  excavation  within  coffer-dams,  '67,  36, 27X 
287.  293,  295,  298,  299;  '68,  388 ;  requiring  the  removal  of  57,451  cubic  yards  of 
rock,  '67,  298 ;  '68,  388.  Approved  by  ^ard  of  Engineers  and  recommended 
December  19,  1868  (see  Boards  of  Engineers),  '67,  299.  Excavation  to  be  made 
BO  as  to  preserve  the  existing  regimen  of  river,  side  slopes  1  upon  2,  '69^  899L 
Chanse  In  line  of  proposed  channel  on  Smith's  Chain,  '72,  329.  AdvisabilUj 
of  doinff  work  by  hired  labor  discussed,  '74,  i,  312,  313.  Chan^  of  project  oa 
lower  chain  from  a  cut  to  improvement  of  natural  channel,  '74,  i,  315.  Saccess 
of  doing  work  by  hired  labor  in  1875-76,  '76,.i,  667. 
Surveys. 

Instructions  as  to  character  of,  '67,  274.  Extent  of,  '67,  288.  Results  of,  '67,  289^ 
358.  Previous  of  Mfgor  Warren,  used  in  part,  '67,  288.  Novel  method  of  tak- 
ing  soundings.  '68,  428 ;  '69,  251 ;  '75,  i,  466.  Sounding  machine  of  £.  F.  Hcff* 
mann,  '68,  428;  '69, 251;  '75,  i,  466.  Results  developed  by,  '69,  241 ;  '72,  2SS, 
334 ;  '75.  i,  m-  Resurvey  of  rapids  made,  '71,  270 ;  '72,  282.  334 ;  '75,  i.  466L 
Develop  further  patches  of  rock  to  be  removed,  '72,  282,  334.  Method  of  is* 
specting  work  done,  '76,  i,  669;  '77,  543. 

Maps. 
List  of,  '69,  250;  '70,  312;  '71,  291;  '73,  434. 
Of  Lower  Chain,  '75,  i,  466;  '76^  1,  668;  '77,  544. 

[L.  Y.  S.] 


BOCIULAIVB  HARBOR,  ME.— (See  Owl's  Hbad  Harbob.) 


ROCK  RITER,  "WIS.  AMB  ILJL.— Surtkt  of 

D#€illlieiits*    (Not  published  in  reports.) 

H.  Doc.  15,  40rh  Cong.,  Ist  Sess.    Report  of  survey,  '67,  17. 
Eafflneers. 
CinEF  OF  Engineers. 

Reports,  '66,  iii,  35 ;  '67,  17,  37. 
Engineer  in  Charge. 
Lieut.  Col.  J.  H.  Wilson,  Thirty-fifth  Infantry,  1866-67.    Report,  '67,  278. 

A  AA I  RTik.N*rfl 

James  Worral  aod  W.  F.  Shunk,  1866,  '67,  272. 
Estimates.    (See  I'lans.) 
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BOCK  BITBB,  "WIS.  AUTB  llil..— Oontinned. 

By  Lieat.  CoL  J.  H.  Wilson,  (1)  for  the  constmction  ol  22  dams  and  locks  along 
Rock  BiYer,  and  an  independent  canal  with  locks  for  the  remaining  distance, 
canal  88  feet  wide  in  deep  catting  and  9ti  feet  wide  in  shallow  cnttinff,  7  feet 
deep,  at  an  estimated  cost  of  $14,738,730;  (2)  for  a  smaller  canal  and  slack- 
water  navigation,  giving  a  depth  of  5  feet,  at  an  estimated  cost  of  $5,252,013, 
•67,  272. 

wnrey. 

1866.  ^y  James  Wozral,  onder  the  direction  of  Lient.  Col.  J.  H.  Wilson.  Report, 
•67,  272. 


BOCKIT  BITEB  BABBOB9  OHIO*— Improvement  of. 
Aporepriations. 

1872 $10,000, '72,  45. 

1874 10,000, '74,  i,  60;  '75,  i,  301. 

1875 15,000,  '75,  i,  165. 

Statement  of  appropriations,  '75,  i,  301.    Recommendations  concerning  fnrther  ap- 
propriations, '72,  235;  '73,  345;  '74,  i,  221;  '76,  ii,  345. 


Unimportance  of  commerce.  '72,  236 ;  '74,  i,  221 ;  '75,  i,  301 ;  '76,  ii,  557.    Require- 
ments of  commerce  discussed,  '73^  345;  '74,  i,  221;  '76,  ii,  557. 
Contracts. 
187^  Hemenway  &,  Qarfleld,  materials  and  labor,  '73, 345;  contract  extended,  '73, 
345. — 1874.  James  Caldwell,  materials  and  labor,  '75,  i,  302.    Cartwri^ht,  Mc- 
Curdy  &  Co.,  iron,  '75,  i,  302. — 1875.  James  Caldwell,  dredging,  materials,  and 
labor,  '75,  i,  302;  '76,  ii,  558.    William  H.  McCurdy,  iron,  '75,  i,  302;  '76^  ii,  558. 
Abstracts  of  contracts,  '73,  347 ;  '74.  i,  221 ;  '75,  i,  302 ;  '76,  ii,  558. 
Abstracts  of  bids,  '73,  346. 
Eai^lneers. 
Chief  of  Enginkbbs. 
Reports,  '70,  32,  50;  '71,  48;  '72,  45;  '73,  45;  '74,  i,  50;  '75.  i,  55,  165;  '76^  i, 
108. 
Engineers  in  Coailge. 
Mai.  W.  McFarland,  survey,  1870,  '70,  50.    Report,  '71,  211-213. 
Maj.  G.  L.  Gillespie,  1872.    Report,  '72,  2S5, 
Mai.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  345 ;  '74,  i,  221. 
Lieut.  Col  C.  E.  Blunt,  1874-76,  '74,  i,  215.    Reports,  '75,  i,  301 ;  '76,  ii,  557. 
Assistants. 
Irwin  Camp,  '71,  211. 
David  Enwright,  '71,  211. 

Capt.  M.  B.  Adams,  in  immediate  charge  of  operations,  '75,  i,  292. 
Efitlmates. 
By  Major  McFarland,  1871,  for  pier  extension  and  dredging,  without  blasting, 

$93,347.30;  with  blasting,  $212,226.60,  '71,  213. 
By  Mi^or  Harwood,  1873,  for  entire  and  permanent  completion,  $250,000,  '73,  345. 
1874.  $240,000,  '74,  i,  221. 
Financial  Statements. 

'72,  235 ;  '73,  347 ;  '74,  i,  221 ;  '75,  i,  302 ;  '76,  ii,  558. 
Operations. 
1871-72.  At  close  of  the  working  season  cribs  were  ready  to  sink  for  a  pier  on  the 

east  side  of  the  channel,  '73,  345. 
1872-73.  360  feet  of  pier  completed,  '74,  i,  221. 
1873-74.  288  feet  added  to  the  pier,  '75,  i,  301. 

1874-75.  180  feet  of  pier  built,  making  it  now  828  feet  in  length ;  31,820  cubic  yards 
were  removed  from  the  channel  by  dredging,  '76,  ii,  557. 
Piiysical  Ciiaracteristics. 

Description  of,  '71,  211 ;  '72,  235. 
PiiTate  and  Corporate  lVori£. 

A  small  amount  of  dredging,  '71,  212. 
Projerts. 
By  Miyor  McFarland,  1871,  for  500  feet  of  pier  extension,  dredging,  and  blasting  if 

required,  '71,  212. 
By  Major  Gillespie,  1872,  to  expend  the  appropriation  by  building  a  pier  on  cast  Me 

of  channel  and  pile- work,  '72,  235. 
By  Lieutenant-Colonel  Blunt,  1875,  for  further  pier  extension,  deepening  the  chan- 
.  nel  by  dfedging,  '75,  i,  301. 
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ROCKY  RIVER  HARBOR,  OHIO-Conliniied. 

Survey. 

Survey  and  examination  ordered  by  act  of  July  11,  1870,  '70,  32;  aasigned  to  Hij. 
W.  McFarland,  '70,  50.    Report,  '71,  211. 


ROGUE  RIVER9  OREG.— Examination  of. 

Commerce. 

Ko  commerce  to  be  benefited,  '79|  1858, 1860-1863.    Dangerous  character  of  a^jaceiit 
coast,  '79,  1858. 


I. 

Chief  of  Engineers. 

Reports,  '78,  139;  '79,  183. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson.    Report,  '79.  1823. 

Maj.  G.  L.  QUlesple.    Report,  '79, 1856. 

A  eg f  flT ANT 

P.  G.  Eaatwick.    Report,  '79,  1858. 
^^hvsie&l  C h&r&d^erlstieSa 
Description,  '79,  1823, 1824, 1857-1863.    High  freshets,  '79, 1861, 1862.    Dischargeof 
river,  '79,  1862.    Mineral  deposit,  '79,  1861. 
Plan. 
By  P.  G.  Eastwick,  1879,  for  removal  of  rock  and  gravel  from  rapids  and  sboabaiid 
building  900  linear  feet  of  ^ing-dam ;  estimated  cost,  |18,600.    Alitor  Gillespie 
does  not  recommend  the  improvement,  '79,  1863. 
Surveys. 

1878.  ]3y  Major  Wilson,  examination  between  mouth  and  Scottsbnrg,  '78,  139. 

1879.  By  P.  G.  Eastwick,  preliminary  examination,  '79,  183, 1856. 


RONDOITT  HARBOR9  Hudson  River,  N.  Y.— Improvement  or. 

Appropriations. 

1872 $10,000, '72.  80,806;  '73,85. 

1873 20,000,  '73,  85. 

1875  (allotment) 1 ,  000,  '76,  1,  56, 250 ;  '77,  251. 

1876 30,000, '76,  i,  56,250;  '77,251. 

1878 30,000,  '78,  56,418. 

Total  to  1879 ^91,000, '79,  374. 

Statement  of  appropriations^  '79,  374.    Importance  of  making  appropriations  to 
complete  the  work,  '75,  li,  223. 
Commerce. 

To  the  amount  of  (70,000,000  or  |80,000,000,  estimated  to  be  benefited  by  thiBim^ 
provement,  '69,  394. 

Statistics,  '69,  394 ;  '77,  251;  '78,  417;  '79,  374. 
Contracts. 

1872.  Gage  &  Powley,  pile-dike,  at  |9  89  per  linear  foot,  '73,  940, 941.— 1873.  Jamei 
D.  Leary,  pile-dike,  at  $10.29  per  linear  foot,  '74,  i,  167, 168.— 1877.  H.  V.  Slo»t 
&  Bro.,  pile-dike,  at  $5.97  per  linear  foot,  '77,  252.  Thomas  Sturgeon,  sr.,  pil«- 
dike,  at  $4.79  per  linear  foot,  '78,  418.— 1878.  J.  L.  Powley,  pile-dike,  at  $4.19 
per  linear  foot,  '79,  375. 

Abstracts  of  bids,  '73,  940;  '74,  ii,  168;  '77,  252;  '78,  418;  '79,  375. 

Engrlneers. 

Chief  of  Engineers. 
Reports,  '69,  56,486;  '71,  83;  '72,  80;  '73,  85;  '74,  i,  96;  '75,  i,  102;  '76,  i,56; 
'77,51;  '78,56;  '79,60. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1869-'—,  '69,  56.    Reports,  '69, 393 ;  '72, 806  (on siurv^X 

810;  '73,  940;  '74,  u,  167;  '75,  ii,  222;  '76,  i,  250;  '78,  417;  '79.  374.. 
Capt.  James  Mercur,  in  temporary  cborge,  '77,  223.    Report,  '77,  %1. 
Assistants. 

Julius  H.  Striedinger,  '72,  812. 
F.  von  Eglofstein,  '72,  812. 
Estimates.    (See  Projects.) 
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BOIfBOVT  HABBOR,  Hudson  Blver,  BT.  Y«— ContinuecL 

Ftaumclal  Statements* 

'73,85;  '74.1,96,11, 168;  •75.i,103,ii,223;  '76,1,56,250;  '77,61,251;  '78,56,418; 

'79,  61, 375. 
Iterations. 
Ufffi-m.  Completlon  of  570  linear  feet  of  the  north  pile-dike,  '73,  85, 941. 
1873-^4.  Extension  of  north  pile-dike  1,282  feet  ana  a  crib  pier-head  100  feet  by  20 

feet  at  bottom  and  16  feet  at  top  built ;  dike  repaired.  '74,  i,  96,  ii,  167, 168. 
1874-'75.  25  spring  pile-i^onderB  placed  along  the  north  dike,  '75,  ii,  222. 
187&-'76.  Pile-dike  and  crib  repaired,  '76,  i,  56,250. 
1876-^.  Bepalrs  to  north  dike,  '77,  51,251. 
1877-78.  Completion  of  branch  dike  883  feet;  completion  of  pile-dike  on  south  side 

of  channel  89^  feet;  repairs  and  spring  and  fender  piles  driven,  '78,  56,417. 
1878-79.  Extension  of  south  dike  1,800  feet ;  repairs  and  dredging;  channel  12|  feet 

deep,  '79,  61, 374. 
Physical  Characteristics* 

Described,  '69,  393;  *72,  810,811. 
Private  and  Corporate  IVork. 

Channel  14  feet  deep  dredged  by  Bondont  Steamboat  Company  In  1870,  '72,  811. 
Projects. 
By  Lienteuant-Colonel  Newton,  1869,  for  dikes  and  probable  dredging  for  a  depth 

of  13  feet  to  14  feet  at  mean  low-water;  estimated  cost,  $132,665.56.  '69,  56, 393. 
By  Lieutenant-Colonel  Newton,  1871,  after  surrey,  for  parallel  dikes,  branch  dike, 

and  dredging  to  14  feet  in  depth;  estimated  cost,  $172,500,  '72,  811,812;  '79, 

374. 

tarrer. 

1871.  Under  direction  of  Lieutenant-Colonel  Newton,  by  F.  von  Eglofstein.    Beport, 
'72,  810. 


HOUSE'S  POINT  HARBOR,  If.  Y.— Survst  of. 

Coaunerce* 

Statistics,  '73,  407;  '76,  i,  26L 
EMgineers. 

Chief  of  ENOnntEiu. 

Reports,  '72,  80;  '73,  50;  '76, 1,  57. 
Enoinieer  in  Charob. 

Lieut.  Col.  John  Newton.    Reports,  '73,  403;  '76,  i,  260. 
■Assist ANT 
David  White.    Reports,  '73,  403, 407 ;  '76,  i,  260. 
Physical  Characteristics. 

Described,  '73,  404. 
Plans. 
By  David  White,  1873.  for  dredging  Rouse  Point  Reef  and  2  breakwaters  1,200  feet 
and  1,400  feet  in  length  between  Windmill  and  Stony  Points;   estimated  cost, 
(216, 396,  '73,  404, 405. 
By  Lieutenant-Colonel  Newton,  1873.  for  2  breakwaters  1,900  feet  long  and  1,400 
feet  long;  estimated  cost,  $336,001.25,  '73,  403. 
Surveys. 
1873, 1876.  Under  direction  of  Lieutenant-Colonel  Newton,  by  David  White.   Reports, 
'73,403;  '76,1,260. 


BOTAIi'8  RITEB,  ME.— Improvement  of. 
Appropriations* 

1871 110.000, '71,  90. 

1872 10,000, '72,  89. 

CoBunerce. 

Justification  of  improvement,  '71,  850;  '73,  1066. 
Statistics,  '71,  849,850. 

Contracts. 

1871.  With  W.  R.  Stockbridge,  for  dredging  2,945  cubic  yards,  at  49^  cents  per  cubi, 
yard,  '71,  847.  Contract  abandoned,  '72,  89,933.-1872.  With  A.  R.  Wright, 
for  dredging  13,782  cubic  yards,  at  49  cents  per  cubic  yard,  '72,  933 ;  '73,  1066 

Abstract  of  bids,  '71,  847. 

Abstract  of  contracts,  '71,  847. 
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RO¥Al4*8  BITEB,  Mi:.--Contiiiiied. 

Engineers. 

Chief  of  Ekoinebrs. 

Reports,  '70,  31,83;  '71,  90;  '72,  89;  '73,  98. 
Engineer  in  Charge. 
Lieut.  Col  George  Thorn,  187a-'73.    Beports,  '71,  846;  '72,  933;  '78, 1066. 
Flnnnclal  Statements. 

'71,  90, 847 ;  '72,  89, 933 ;  '73,  98, 1065, 1066. 
Operations. 

1>371~72.  8,963  cabic  yards  dredged,  '72,  933. 

1872-^3.  7,764  cubic  yards  dredged ;  channel  100  feet  wide,  4^  feet  deep  at 
low- water ;  3,640  tons  rock  removed,  '73, 1066. 
Physical  Cliaracteristics. 

Bocks  and  bars  in  the  channel ;  character  of  onrrents,  '71,  90, 646,  €t  mj. 
Project. 
By  Lieutenant-Colonel  Thorn,  for  rock  excavation  and  dredgtnr,  at  an  esEtUDsted 
cost  of  135,000,  '71,  846,848. 
Survey. 
1870.  Under  the  direction  of  Lieatenant-Colonel  Thorn.    Report,  '71,  847. 


SABIIHE  liAKE  TO  0AX.T£ST01V  BAT,  CAIVAI^.— (See  Galtbbt05 

Bay  to  Sabine  Lake,  etc.) 


SABIIVE  PASS,  TEX.— Improvement  of. 

Appropriations. 

1852  (survey) $5,000.    Act  of  August  30. 

1872  (allotment  for  survey) 2,000,  '73,  685. 

1875 20,000,  '76,  i,  77,589. 

1876 38,000,  '76,  i,  77,592;  '77,468. 

1878 30,000, '78,83. 

1879 25,000,  '79,108. 

Total  to  1879 $120,000. 

Appropriation  of  1876  to  be  applied  to  the  improvement  of  Sabine  Pass  Bay  SBd 
River,  Blue  Buck  Point  Bar,  and  Neches  River,  '76,  i,  {i02;  applied  to  fiabino 
Pass  alone,  '76,  i,  592 ;  '77,  468. 
Commerce. 
Justification  of  improvement,  '75,  i,  948. 
Statistics,  '73,  685. 
Contract. 
1875.  With  Curtis,  Fobes  dc  Co.,  for  dredging,  at  12^  cents  per  cubic  yaid,  '76^  i,  591. 

Annulled, '77,  75,468. 
Abstract  of  bids,  '76,  1,  590. 
Ennriiiccrs. 
Chief  of  Engineers. 

Reports,  '72,  62;  '73,  66;  '75,  i,  80;  '76,  i,  77;  '77,  75;  '78,  83;  '79,  108. 
Engikeers  in  Charge. 
Lieut.  Henry  L.  Smith,  1853.     Report,  '75,  i,  945. 

Capt.  C.  W.  Howell,  1875^-'--,  '73,  66.    Repoi-ts,  '73,  6d4 ;  '75,  i,  944 ;  '76,  i,  589; 
'77,  468;  '78,  609;  '79,  902. 
Assistant 
Lieut.  H.  M.  Adams,  ISTS-^S.    Report,  '73,  684. 
Estimates.    (See  also  Projects.) 

By  Lieutenant  Smith,  1853,  for  dredgmg,  etc.,  $7,000,  '75,  i,  94& 
Financial  Statements. 

•73,  685;  '76,  i,  77, 592;  '77,  75,469;  '78,  83,610;  '79,  108,904. 
Operations. 
1875-^76.  2:3,294  cubic  yards  dredged,  '76.  i,  77, 591. 
1876-77.  10,450  cubic  yards  dredged,  '77,  468. 
1877-78.  Dredging  by  United  States  dredge  Essayous,  '78, 609. 
1878-^79.  Dredging  by  United  States  dredge  Essay ons ;  also  repairs,  *79,  903. 
Physical  Cliaracteristics. 
General,  '73,  684;  '75,  i,  945-047. 

Plan. 

By  Lieutenant  Smith,  1853,  for  dredging  a  9-foot  channel^  '75,  i,  945. 
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SJLBIlffE  PASS,  T£JL.— Contiiraed. 

FF#Ject8. 

By  Cftpt.  C.  W.  Howell,  for  dredging  a  channel  abont  2|  miles  in  length,  150  feet 
wide,  and  12  feet  deep,  at  an  estimated  dost  of  $105,026,  '75,  i,  947 ; — for  dredg- 
ing a  channel  4^  miles  long,  150  feet  wide,  and  20  feet  deep,  at  an  estimated 
cost  of  $390,317,  »75,  i,  947;  '77,  75  j  '78,  609. 

im.  By  Lieut.  Henry  L.  Smith.    Report,  '75,  i,  945. 

1673.  By  Lieut.  H.  M.  Adams.    Report,  '73,  684. 

1875.  Under  the  direction  of  Capt.  C.  W.  Howell.    Report,  '75,  i,  945. 

[L.J.O.] 


SABIBIE  RIT£R,  TEX^—Improyement  of. 

Appropriations* 

1872  (allotment  for  snrvey ) $2, 700,  '  73,  684. 

1878 10,000,  '78,  84. 

1879 6,000,  '79,  108. 

CoHunerce. 

Justification  of  improvement,  '71,  540,543;  '73,  680. 
Statistics,  '71,  543;  '73,  683. 
Contracts. 

187b.  With  Brott  &  Korris,  for  dredging,  at  17  cents  per  cahic  yard ;  annulled,  '79, 
904.— 1879.  With  S.  N.  Kimball,  for  dredging,  at  22J  cents  per  cubic  yard,  '79, 

Abstracts  of  bids,'^9,  906,908. 
Abstracts  of  contracts,  '79,  907,909. 
finfineers* 
Chief  of  Enginbers. 

Beports,  '70,  32,62;  '71,  67;  '72,62;  '73,  66;  '78,  84;  '79,  108. 
Engineeb  in  Charge. 
Capt.  C.  W.  HoweU,  1870-^—.    Beports,  '71,  540;  '73,  680;  '78,  610;  '79,  904. 

AflftlHfr  A  Iff TR 

Gnstave  Dyes,  1871,  '71,  540.    Report,  '71,  542. 
F.P.Leavenworth.  1872-73,  '73,  680.    Report,  '73,  681. 
Estimates.    (See  also  Projects. ) 
By  Captain  Howell,  for  the  purchase  of  a  dredge-boat  in  connection  with  Trinity 

River,  $42,600, '71,  541 ;  '78,611. 
By  Gustave  Dyes,  for  converging  jetties,  (1,800 ;  for  shell  embankments  and  pilinir. 
110,252.40,  '71,  543. 

Financial  Statements. 

'73,684;  '78,  84,611;  '79,  109,905. 
Legislation. 

1856.  151,455  appropriated  by  legislature  of  Texas  for  the  improvement  of  the  river. 
•73,683.  ' 

Physical  Ciiaracteristics. 

General  description,  '71,  540,542;  '73,  682,683. 
Plans. 
By  Captain  Howell,  for  the  purchase  of  a  dredge  to  operate  both  at  Trinity  and  Sabine 

Rivers,  '71,  541. 
By  Gnstave  Dyes,  (1)  for  construction  of  converging  jetties  to  concentrate  the  dis- 
charge of  the  water ;  (2)  for  shell  embankment  and  piling  to  close  the  cut-off 
and  the  West  Pass,  '71,  543. 
Private^  State,  and  Corporate  VFork. 
li^  Company  formed  for  the  improvement  of  the  navigation  of  the  river,  '73, 683. 
1856.  151,455  appropriated  by  the  legislature  of  Texas  for  the  improvement  of  the 
river,  '73,  683. 

Project. 

By  Capt.  C.  W.  HowelL  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
river  to  a  depth  of  5  feet  and  for  the  removtd  of  snags,  etc.,  at  an  estimated  cost 
of,  originally, |31,033;  subsequently  increased  to  ^6,000,  '73,  681 ;  '79,  904, 905. 
SnrveTs. 
1871.  By  Gnstave  Dyes.    Report,  '71,  542. 
im-Ti.  By  F.  P.  Leavenworth.    Report,  '73,  681. 

[L.  y.  O.] 
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SA€0  BITEJB,  ME.— Brsaewatsr  at. 

Approprtations. 

1824 '$5,000, '66,111,28. 

1827 7, 000,  »66,  Hi,  28. 

1866 40, 000,  *66,  Ui,  18,  28. 

1867 40,000,  »67,  48. 

1868  (aUotment) 20, 000,  '69,  444. 

1869  (allotment) 1 22, 275,  '69,  22. 

1870 10,000,  '70,79. 

1871 15, 000, '71,  91. 

1872 15,000,  '72,91. 


Total  to  1379 $174, 275 ;  or,  leaying  out  the  above  $5,000,  $169,275. 

Lists  of  appropriations,  '69,  444;  '72,  936;  '73,  1074;  '74,  u,  307. 
€oiiinierce* 
Benefit  of  improvemaut,  '66,  ill,  18,  iv,  195;  '67,  479;  '68,  840;  '69,  446;  '70,497; 

'72,  937.    Obstructions  to  navigation,  '66»  ill,  18,  iv,  191. 
Statistics,  '66»  Iv,  195;  '67,  479;  %8»  840;  '69,446;  '70,497;  '72,  937;  '73^1076, 
'74, 11,  308. 
Contracts. 


Ye«r. 


18(17 
1887 
1887 
1888 


1870 
1871 
1872 


Contnoton. 


J.  H.  &  J.  W.  Deeiliig . . . . 

Jamos  Andrews 

James  M.  Andrews 

Benben  WUey 

Isaac  Hamilton 

H.  Hamilton  A.  L  Andrews. 

Gkx>ch  it  Haines 

Charles  H.  Bragdon 


Contract  for~ 


Stone  fior  breakwater  . . 
BemoTing  sonken  rook 

do  .7. 

do 

Stone  for  breakwater . . 

do 

do 

do 


>07,478. 
'67,4m 

><«.  S3A. 


'OB,  839. 
'00,444. 
'70,486L 
'71,8S2. 
'71,882. 

'TSy  1076,  im. 


Abstracts  of  bids,  '67,  480;  '68,  841;  '69,  446 ;  '70,  496 :  '71,  853,  854 ;  '73,1076. 
Abstracts  of  contracts,  '67,  480;  '68,  841 ;  '69,  446;  '70,  496;  '71,  864;  '73, 1077. 
Engineers. 
Chief  of  Enoikebrs. 
Approves  plan  of  officer  in  charge,  '67,  480.    Reports,  '66,  ii,  40,  iii,  18,  28;  '67, 
4S ;  '68,  71 ;  '69,  61 ;  '70,  79 ;  '71,  91 ;  '72,  90 ;  '73,  99 ;  '74,  i,  109. 
Board  of  Engineers. 
Convened  at  Saco,  Mo.,  Jnne  12,  1867;  recommended- the  adoption  of  Mi^or  Alex- 
ander's plan  (see  Projects),  '67,  48.    Report,  '67,  483. 
(Colonel  Bache,  Lieutenant-Colonel  Thorn,  and  Mii^or  Caaey.) 
Engineers  in  Charge. 
Major  Barnard,  1853,  '66,  iii,  18. 

Maj.  B.  S.  Alexander,  1866,  '66,  ii,  41.    Report,  '66,  iv,  186. 
Lieut.  Col.  George  Thorn,  1866-'—,  '66.  iii,  18.    Reports,  '66^  iv,  191 ;  '67, 479; 
'68,  339;  '69,  443;  '70,  496,  505;  '71,  852;  '72,  936;  '73,  1074;  '74,  ii,  307. 
Assistants. 
P.  F.  Nes,  U.  S.  C.  8.,  1868,  '68,  840. 
George  Davidson,  1866,  '66»  iv,  190. 
Estimates.    (See  Projects.) 
Financial  Statements. 
•66,  iii,  19;  '67.  48;  '68,  71,  840;  '69,  445;  '70,  79,  497;  '71,  91,  852;  '72,  91,  9»; 
•73,  100,  1075;  '74,  i,  109,  ii,  308. 
Operations* 


Year. 


1836 
1867- 'SB 
1868- '69 
1869-70 
1870-71 
1871- '72 
1872-73 
1873-74 


I 


S 


L.fL 


2,550 

1,450 

200 


Cydt. 


4,000 


Bemarks. 


12  piers  oonstnicted 

One  sunken  rook  removed 

do 

do 

Breskwster  enlarged 

do 

do 

8  river  piers  boUt  and  repaired 


'70, 

S' 

'78, 
•73, 
'74, 


iii,U,iT,UL 
71,  8M. 
61,444. 
79.491 


1076. 
ii. 


*Kot  mentioned  In  appropriation  acts. 


t  Galled  $22,600,  "09, 444. 
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SACO  R1¥EB»  HUB.— Continued. 

4lfenitlons— Continned. 
Tbtel  weight  of  stone  ased  given  as  76,774^^  tons,  '72,  936:  as  81.125^9  tons, 
•73,1076;  'V^,  ii,  907. 
Physical  €liara€terl9tl€S. 

General,  of  river  and  month,  '66»  iv,  188,  191. 
Projecto. 

For  the  constmction,  1836,  of  piers  in  the  river  and  outside  at  its  entrance,  the  two 
outside  piers  evidently  intended  for  breakwaters,  '66,  iv,  191. 

By  George  Davidson,  for  the  constmction  of  two  stone  pieiSy  conducting  the  river 
to  the  sea  in  a  northeast  direction,  at  an  estiudated  cost  of  $40,000.  Utility  of 
this  plan  discussed  by  M%jor  Alexander.  '66,  iv,  190,  191. 

By  Major  Alexander^  for  the  construction  or  a  breakwater  between  the  two  outside 
piers  2,915  feet  in  length,  12  feet  above  low-water,  outer  edge  of  cut  granite, 
lear  wall  of  rubble  stone,  to  cost  (estimated)  |192,&00,  '66,  ill,  18,  iv,  189,  191. 

By  Lieutenant-Colonel  Thorn,  for  repairing  and  rebuilding  the  Inside  piers  In  addi- 
tion to  M^jor  Alexander's  project  for  a  breakwater,  increasing  the  estimated 
cost  to  1211,701.05,  '66,  iv,  194 ;— approved,  '67,  481;— further  increased  to 
$270,000,  '67,  479 ;  to  $320,000,  '68,  840.  For  the  improvement  of  the  channel 
below  the  wharves  at  Saco  and  Biddeford,  Me.,  by  means  of  machinery  hired 
by  the  day,  at  an  estimated  cost  of  |2,500,  '71,  853;  '72,  936. 

186a  By  F.  F.  Nes,  U.  S.  C.  S.,  hydrographic  survey,  '68,  840. 
1869.  Under  the  direction  of  Lieutenant-Colonel  Thom,  of  the  channel,  '70,  496. 
1872.  Under  the  direction  of  Lieutenant-Colonel  Thom,  of  the  mouth  and  vicinity, 
'73,  1075. 

[L.  J.  O.] 


SACRAMENTO  RITER  TAIiI.£Y,  CAI..— Irrigation  of.— (See  Joa- 
quin, TULARB,  ETC.) 


SACRAMEBTTO  AND  FEATRER  RITERS,  €AIi.— Improvement  of. 

Appropiiatioiis. 

1«75 $15,000,  '75,  i,  123. 

1878 15,000, '78,  136. 

1879 5S),000, '79,  215,1749,1756. 

Coniinerce. 

Siver  depth  sufficient  for  the  present  demands  of  commerce,  '71,  917.    Rapid  in- 
crease of  commerce,  '75,  ii,  997 :  '76,  ii,  619.    Principal  traffic,  '77,  993. 
Statistics,  '78, 1298, 1299 ;  '79, 175(6.  \ 

Contracts. 
1875.  Albert  Foster,  for  the  removal  of  snags  in  the  Sacramento  River,  '75,  i,  123, 
ii,697;  '76,  ii,  618. — 1879.  Albert  Foster,  for  the  removal  of  snags  in  the  Sacra- 
mento River,  '79,  1750,  1757. — 1879.  J.  R.  Rideout,  for  the  removal  of  snags  in 
the  Feather  River,  '79,  1750. 
Abstracte  of  bids,  '75,  ii,697 ;  '79,  1756. 
Abstract  of  contracts,  '79,  1757. 
Biiglneenu 
Chief  of  Engineers. 

Reports,  '70,  31,  84;  '71,  97;  '75,  i,  123;  '76,  i,  114;  '77,  121;  '78,  135;  '79,  178. 
Engineers  in  Charge. 
Mm.  R.  8.  Williamson,  1870.    Report,  '71,  914. 

Uai.  G.  H.  Mendell,  1875-^—.    Reports,  '75,  ii,  696 ;  '76,  U,  619;  '77, 992 ;  '78, 1294; 
'79,  1749. 
Assist  ANTS 

Lieut.  W.H. Heuer.    Report,  '71,  915. 
L.  J.  Le  Conte.    Reports, '  75,  ii,  700 ; '  79, 1757. 
Lieut.  A.  H.  Payson.    Report,  '77,  994. 
Mr.  Bradford,  '79,  1752. 
Estimates. 
By  Lieut.  W.  H.  Heuer,  for  construction  of  wing-dams  and  repairs,  |7,385,  '71,  917. 
By  L.  J.  Le  Conte,  for  removal  of  snags,  construction  of  wing-dams,  and  dredging 
Sacramento  River  between  Tehama  and  Colusa,  $51,985,  '75,  ii,  704.    For  the 
construction  of  wing-dams  and  removal  of  snags  in  the  Feather  River  between 
Ma^sviUe  and  Fremont,  (15,785,  '75,  ii,706. 
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SACRAMENTO  AlVD  FEATHER  RIVERS,  €AX..--CoDtiniied. 

Estimates — Continaed. 
By  Major  Mendell,  amount  required  annually  for  maintaining  Sacramento  BiveTi 

^10,000,  '77,  992. 
By  Lieut.  Ai  H.  Payson,  for  the  removal  of  obetmctions  in  Georgiana  Slongb,  IIS^OOO, 

•77,  995. 
By  M%jor  Mendell.  for  a  bank  of  brush  and  stone  at  Heacock's  Shoal,  and  wing-^am  I 

at  Ironhouse  Shoal,  |25,000,  '79,  1754. 

Financial  Statements. 

•75,  i,l:iJ3,u,e97;  '76,  i,  114,U,e20;  '77,  121,994;  '78,  136,1299;  '79,  179,1756. 

Operations* 

Saoramento  River, 

1875-76.  180  snags  removed,  '76,  i,  114. 
1876-77.  No  operations,  '77,  992. 
1877-78.  No  operations,  '78,  1294. 
1878-79.  154  snags  removed,  '79,  1752. 

Feather  Biver. 

1875-76.  24  snags  removed,  1,820  linear  feet  wing-dams  built,  '76,  i,  114« 
1876-77.  No  operations,  '77,  992. 
18n-78.  No  operations,  '78,  1294. 
1878-79.  9  snags  removed,  '79,  1752. 

Piiysical  €iiaracteristics. 

Sacramento  Biver. 

Large  number  of  shoals,  '71, 915.  Banks  of  river  covered  with  rich  soil,  '71,  915. 
Difference  between  high  and  low  water,  '71,  915.  Floods,  '71,  916.  Effect  of 
tide  on  river,  '75,  ii,  Gd8.  Velocity  of  current,  '79,  1759.  Table  of  samples  of 
sediment,  '79,  1752;  method  of  obtaining,  '79,  1757,1758. 

Feather  Biver. 

General,  of  Feather  River,  '75,  ii,  705.    Effect  of  mining  on  the  river,  '78, 1297. 

Private  and  Corporate  VForic. 

Wing-dams  and  dredging  by  the  California  Steam  Navigation  Company^  '71, 97, 91& 

Snag-boat  owned  and  operated  by  the  Navigation  Company,  '75,  ii,699. 
1876-77.  58  snags  removed  by  private  parties,  '77,  ii,  993. 

Plans* 

By  M^jor  Williamson,  for  construction  of  a  dam  at  Eagle  Nest  500  feet  in  length ; 

also  one  at  SutervUle,  700  feet  long,  '71,  97. 
By  L.  J.  Le  Conte,  for  the  removal  of  snags  and  the  construction  of  wing-dams  on 

the  Sacramento  and  Feather  Rivers,  '75,  ii,  704, 706. 
By  Major  Mendell,  for  a  bank  of  stone  and  brush  2,500  feet  long  at  H«)acock'8  Shoal, 

and  a  wing-dam  300  feet  long  at  Ironhouse  Shoal,  '79, 1754.    For  snag-boat  for 

upper  river,  '79,  1755. 
By  State  authorities,  for  a  relief  canal,  tapping  the  river  35  nules  above  the  city  of 

Sacramento,  to  carry  off  the  flood-waters  and  discharge  them  into  Suisun  B«y, 

'79,  1750. 
Project. 
By  M%j.  G.  H.  Mendell,  for  improving  the  Sacramento,  at  estimated  cost  of  $51,965. 

and  Feather  River,  at  estmiated  cost  of  $15,785,  by  wing-dams  and  the  removal 

of  snags,  '75,  ii,700. 
Surveys; 
1841.  Examination  of  Sacramento  River  by  Captain  Wilkes,  '79,  1752. 
1871.  Examination  of  bar  in  Sacramento  River  by  Lieut.  W.  H.  Heuer,  '71,  97.    Re- 
port, '71,  915. 
1875.  By  L.  J.  Le  Conte.    Report,  '75,  ii,  700. 

1877.  Examination  of  Georgiana  Slouch  by  Lieut.  A.  H.  Payson,  '77, 121. 

1878.  Of  Lower  Sacramento  River,  under  direction  of  W.  H.  Hall,  State  engineer,  by 
Isaac  W.  Smith,  C.  E.,  '79,  1750. 

1879.  Examination  of  Sacramento  River  by  L.  J.  Le  Conte.    Report,  '79, 1757. 
1879.  Of  Suisun  Bay  by  Mr.  Bradford,  '79,  1752. 

1879.  Of  Sacramento  River,  assigned  to  Lieutenant-Colonel  Mendell,  '79, 179. 
Maps. 
Sketch  of  wing-dams,  '76,  ii,  619.    Diagram  of  sediment  bottle,  and  sketch  of  mao- 
ner  of  collecting  samples  of  sedimentary  waters,  '79, 1757, 1758.    Sketches  show- 
ing relative  form  and  dimensions  of  **  sand  dunes,"  and  break  in  the  levee,  '7^ 
1759, 1760. 

[E.A.C.1 
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SAOOTAir  RITEJB,  ]!I1€H,«-Imfrovkmknt  of. 

Araroprtatlons. 

1866 $67,500, '66,^,7,34.    Act  of  June  33, 

1867 28,000  '67,  146. 

1868  (aUotted) 9,000/68,24. 

1870 1,500,  '71.  177. 

1874 15,000,  '74.1,206. 

1875 30,000,  '75,  i,  274. 

1876 11,000,  '76,  i,  141. 

1878 25, 000, '78,  126,  1233. 

1879 8,000,  '79,  169,  1662. 

Total  to  1879 $195, 000. 

Coniinerce. 

La^  and  increasing,  '68, 142.  Amount  paid  for  lighterage,  '68, 142.  Doable  the 
cost  of  tbe  improvement  already  saved  in  lighterage,  ^69,  110.  Importance  of 
harbor,  '76,  ii,  547. 

Statistics,  '66,  iv,  75;  '67,  231 ;  '68,  142,  152;  '74,  i,206;  '75, 1,274;  '76,  ii,  536; 
'77,  943 ;  '78,  1234;   79,  1665. 

CToiitracts. 

1866.  John  Brown  &.  Co.,  dredging,  at  79  cents  per  cubic  yard,  '66,  iv,  61,  62,  74 ; 
'67,  232,  233;  '68,  152;  '69,  110.— 1875.  A.  T.Wilcox,  materials,  labor,  and 
dredging,  '75,  i,  274,  275 ;  '76,  ii,  536.— 1877.  H.  S.  Dale,  materials,  labor,  and 
dredging,  '77,^944;  '78,  1233.— 1878.  Carkin,  8tiokney  &  Cram,  materials, 
labor,  and  dredging.  '79,  1664. — 1878.   Hemeuway  &  Hayes,  mat-erials  and 
labor,  '79,  1664.— 1879.  Castle  Sutherland,  materials  and  labor,  '79,  1664. 
Abstracts  of  bids,  '66,  iv,  62 ;  '75,  i,  274,  275 ;  '77,  944 ;  '79,  1663,  1664. 
Eii^neers. 
Chief  of  Enoinbebs. 
Beports,  '66,  ii,  41,  iii,  7,  34,  iv,  61 ;  '67,  27 ;  '68,  24,  87 ;  '69.  35 ;  '70,  45 ;  '71,  44 ; 
'72,  41;  '74,  i,  46,  206;  '75,  i,  51,  53;  '76,  i,  104,  106;  '77,  112;  '78,  126;  '79, 
169. 
Ekginscbs  in  Charge. 
Capt.  J.  N.  Macomb,  survey,  1856,  '66,  iv,  59. 
Col.  T.  J.  Cram,  1866-70.    Reports,  '66,  iv,  58,  68,  73,  75;  '67,  146,  148,  230,  233 ; 

'6a  141,  151,152;  '69,110. 
Mi^.  Walter  McFartand,  1870,  '70,  150. 

Maj.  O.  M.  Poe,  1870-73.    Beports,  '70,  150;  '71,  177;  '72,  207. 
Maj.  G.  Weitzel,  1873-77,  '73,  40.    Reporta,  '74,  i,  205,  209 ;  '75,  i,  273,  289;  '76, 

ii,  5.35,  547. 
M^.  Franklin  Harwood,  1877-'—.    Beports,  '77,  941;  '78, 1231,  1234;  '79,  1659. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68,  151. 
H.  A.  Ulffers.    Beport,  '72.  207. 
Henry  Gillman.    Report,  '74,  i,  208. 
Capt.  A.  N.  Lee.    Beports,  '75,  i,  273 ;  '76,  ii,  536. 

Estimates. 

By  Captain  Macomb,  1856,  for  dredging  159,000  cubic  yards,  at  the  mouth  of  the 

river,  '66,  iv,  59. 
By  Colonel  Cram,  for  dredging  a  12-foot  channel,  250  feet  wide,  $95,417 ;  for  channel 

195  feet  wide,  |75,044,^66,  iv,  61.    1869.  For  annnal  dredging,  $1,500,  '69,  110. 
By  M%ior  Weitzel,  1874,  for  improvement  in  vicinity  of  East  Saginaw,  bydredgin^ 

and  protection  of  channel  banks  by  pile  revetment,  |56,000,  '74,  i,  207.     187d. 

Additional  to  complete  the  improvement  in  vicinity  of  East  Saginaw,  $51,920, 

'76,  ii,  535.    1874.  For  deepening  the  mouth  of  the  river  to  14  feet,  $100,000, 

'75,  i,  290;— to  13  feet,  $62,500,  '75,  i,  290;  '76,  ii,  547. 
By  Major  Harwood,  1869,  to  complete  existing  project,  $17,000,  '79,  169,  1662. 

PlBanclal  Statements. 

'66.  iii,  7,  34 ;  '67,  146, 148;  '68.  140,  141,  151;  '69,  110:  '70,  46;  '71.  177;  '72,  207; 
•74,  i,  206;  '75,  i,  274;  '76,  ii,  536;  '77,  943;  '78,  126,  1233;  '79, 169,  1662. 
Legislation. 

Necessary,  to  obtain  jurisdiction  over  proposed  improvement,  '74,  i,  207;  '79,  t661« 
Operations. 
At  mouth  of  river : 
1866-^67.  3,426  cubic  yards  removed ;  aredge  delayed  by  accident,  '67,  146. 
1867-'68.  79,804  cubic  yards  removed  by  dredging,  '68, 141. 
1868-^69.  24,699  cubic  yards  removed  by  dredging,  completing  a  cut  6,600  feet 
long,  195  feet  wide,  and  12  feet  deep,  '69, 110. 
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Operations-^ontinaed. 
At  CarroUUm  and  other  hars  in  the  vicinity  of  East  JSagtrnmo : 
1874-76.  700  feet  of  piling  completed,  *75,  i,  2T3. 

1875-76.  2,255  lioear  feet  of  pile  leTetment  bailt  and  33,643  cnbic  yaids  of  mate- 
rial dred^d  from  Oarrollton  bar  daring  the  year,  '76, 1, 104. 
1876-^77.  Work  resumed  on  pile  revetment  opposite  Carrollton  Bar,  *77,  110. 
1877-78.  Carrollton  revetment  was  connected  with  the  main  land  at  both  ex- 
tremities ;  a  portion  of  the  work  still  incomplete,  '78,  126, 15231. 
1878-79.  Carrollton  improvement  completed  and  a  win^-dam  at  Zilwankee  Bar 
bnilt.    The  Carrollton  Bar  is  being  improved  by  a  training-wall,  '79, 169, 1660. 
Pliyslcal  Characteristics. 
Formation  of  bar  at  mouth  of  river,  '66,  iv,  60.    Peculiar  formation  of  coDglom- 
erate  clay,  forming  bed  of  channel,  '66,  iv,  60;  '67,  146;  '68,  148.    Height  of 
spring  fieshets,  '74,  i,  208.    Action  of  windjs  on  river  current,  '74,  i,  206L 
Plans. 
By  Capt.  J.  N.  Macomb,  1856,  for  dredging  a  channel  through  the  bar  off  the  month 

of  the  river ;  estimated  amount  of  dredging  159,000  cubic  yards,  '66,  iv,  59. 
By  Mtyor  Weitzel,  1861,  for  deepening  the  channel  at  the  mouth  of  the  river  to  a 
depth  of  14  feet ;  estimated  amount  of  dredging,  100,000  cubic  yards.    For 
deepening  the  channel  to  13  feet;  estimated  amount  of  dredging,  50,000  cubie 
ywds,  '75,  i,  290 ;  '76,  ii,  547. 
Private  and  Corporate  "Worlc. 
|80,0(i0  raised  by  local  taxation  and  expended  in  dredging  in  the  vicinity  of  East 
Saginaw,  '74,  i,  208. 
Projects. 
By  Colonel  Cram,  1866,  dredging  an  entire  new  channel  throuji^h  the  bar  off  the 
month  of  the  river  3,274  feet  long  by  195  feet  wide  (and  ultimately  to  250  feet) 
by  12  feet  deep;  estimated  cost,  $95,417,  '66,  iv,  59-61;  '67,  146;  '68;  141. 
Length  of  channel  as  completed,  6,800  feet,  '69,  110. 
By  Major  Weitsel,  1874,  for  removing  Carrollton  and  other  bars  in  the  vicinitj  of 
East  Saginaw  by  dredging  and  protection  of  banks  by  pile  revetment ;  esti- 
mated cost,  $56,000,  '74,  i,  205-209;  '75,  i,  274.    Experience  proves  that  more 
extensive  works  will  be  required  at  Carrollton,  Zilwankee,  and  New  York  Bars; 
estimated  cost.  $51,920,  '76,  ii,  535. 
By  Migor  Harwooa,  1877,  for  a  bulkhead  from  the  upper  end  of  revetment,  across 
to  Hoyt's  mill  site,  thereby  cutting  off  the  current  behind  the  revetment  and 
confining  it  to  the  main  channel,  '77,  941. 
Surveys. 
1856.  By  Capt.  J.  N.  Macomb,  T.  E.,  '66,  iv,  59. 

1867.  Soundings  and  borings  throueh  the  ice  by  Colonel  Cram,  '67,  146. 
1871.  Resurvey  under  direction  of  Mig.  O.  M.  Poe  by  Assis^nt  H.  A.  Ulffers,  in 
1871.    Report,  '72,  207. 

1874.  Survey  of  the  river  in  the  vicinity  of  East  Saginaw,  under  the  direction  of 
Major  Weitzel,  by  Henry  Gillman.    Report,  '74,  i,  206-209. 

1875.  Survey  of  mouth  of  the  river  by  Miijor  Weitzel.    Report,  '75,  i,  289. 
1877.  Under  direction  of  Major  Harwood,  of  Carrollton  Bar.    Report,  '78, 1234 
Map. 

Of  the  river,  '79,  1662. 


ST.  ANTHOIVY,  Preservation  of  the  Falls  of.-KBee  Mississippi  Ritib, 

Presbrvahox  of  thb  Falls  of  St.  Anthony.) 


ST.  AUGUSTINE,  FLA.— Sba-walls  at. 

Appropriations. 

l»^  (survey) $300.  Act  of  March  2. 

1834 284.  Act  of  June  27. 

1852 3,000.  Act  of  August  30. 

Engineers. 

Chief  of  Engineers. 
Report,  '66,  i,7. 
Survey. 
1829.  $300  appropriated  for  snrvey  by  aot  of  March  2, 1829. 
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ST.  AUOVSTUfE  CREISK  (Tlianderbolt  Biver),  OA.— Improvb- 

MENT  OF. 

Appropriation. 

1879,  $5,000,  '79,  97. 

Bagiaeers. 

Chi£f  of  Engineers. 

Reports,  '77,  69;  '78,  77;  '79,  97. 
Engiiteer  in  Charge. 
Ueut.  CoL  Q.  A.  Gillmore.    Reports,  '75,  ii,  37 ;  '77,  381 ;  '78,  579;  '79,  763. 
Physical  Ciiaracterislics. 
Deacription,  '75,  ii/S7 ;  '79,  763. 
Plan. 
By  Liieatenant-Colonel  Gillmore,  1875,  for  the  removal  of  a  heavy  timber  dry-dock 
to  a  depth  of  10  feet  at  mean  low- water ;  estimated  cost,  $5,000,  '75,  ii,  37 ;  '77, 
381 ;  considers  that  the  channel  produced  by  scour  may  obviate  removal  of  wreck, 
in  which  event  only  a  beacon  need  be  erected  on  the  same,  '79,  763. 


ST.  GHARI^fiSy  MO.— (See  KissouRi  River.) 


ST.  CliAIR  ABTB  PINE  RITERS,  MICH.— (See  Pine  and  St.  Clair.) 


ST.  €IiAIR  FliATS,  AND  8HlP-€AIf  Ali,'  IIIICH.— Iaiprovement  of. 

Appropriations. 

11^2 $20,000.    Act  of  August  30. 

1856 45,000,  '66,  iii,  34,  iv,  44,  47. 

1866 80, 000, '66,  iii,  24,  Iv,  43 ;  '67,  145. 

1867 150,000,  '67,  28,  145. 

1868  (allotment) 86,000,  '68,  24,  38,  144;  '69,  35. 

1869  (aUotmentV *142,560,  '69,  23. 

1870 16,500, '70,  46;  '71,187. 

1871 1,500, '72,  42,  217. 

1872 4,000,  '72,42,217. 

1873 100,000,  '73,41. 

1878 5,000,  '78,126,1227. 

1879 3,000, '79,  168,  1656. 

Total  to  1879 $653,560. 

$20,000  appropriated  for  dredging  the  South  Pass  by  the  Canadian  authorities,  '66 
iv,  54. 
Commerce. 

'66,  iii,  34 ;  '79,  1655.    Requirements  of,  '67,  252-255. 

Statistics,  '66,  iv,  43,  75;  '68,  152;  '72,  217;  '74,  i,  212;  '75,  i,  281,  ii,  642;  '77. 
940. 
Coatracts. 

1866.  W.  W.  &  E.  T.  Williams,  dredging,  '66,  iv,  74.-1867.  John  Brown,  dredg- 
ing, materials,  and  labor,  '67,  214,  232;  '68,  152:  '71,  45.  Moses  Hill,  iron, 
•67,232;  '68,  152.— 1870.  Moses  Hill,  planting  willows,  etc.,  '71,  187.— 1873. 
John  Brown,  dredging,  at  21  cents  per  cubic  yard,  '73,  299;  '74,  i,  211 ;  '75,  i, 
280. — 1877.  John  A.  Smith,  fascines,  '78, 1227.  William  Lacroix,  turf  and  marsh 
hay,  '7a  1227. 

Abstracts  of  contracts,  '66,  iv,  74;  '67,  232,  233;  '68,  152;  '78,  1227. 

Abstracts  of  bids,  '67,  159,  164-167,  168-175,  210-213;  '73,  299;  '78,  1227. 

Advertisements  for  bids,  '67,  160,  162,  169,  174,  205-209;  '77,  940. 
Documents.    (Not  printed  in  reports.) 

On  project  and  operations  under  appropriation  of  1852.  Reports  of  Colonel  Graham 
and  Captain  Whipple,  '66,  iv,  44. 

'Emmeonsly  called  $144,000,  '09, 85, 112. 
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ST.  GliAIR  FliATS,  AND  SHIP-CAHLAJU  MICH^-Coatiiuied. 

Enirineers. 

Chief  of  Enginbers. 
Reports,  '66.  i,  4,  ii,  41,  iii,  7,  34,  iv,  51,  52,  53 ;  '67,  28,  158,  162,  176-183,  214, 

252;  '68,  24,  37,  38;  '69,  23,  35;  '70,  46;  '71,  45;  '72, 41,  42,  222;  '73,  41 ;  '7^ 

i,  47;  '75,  i,  52;  '76,  i,  105;  '77,  111;  '78,  125;  '79,  168. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1855,  '66,  iv,  44. 
Capt.  A.  W.  Whipple,  1858-'69,  '66,  i,  4,  iv,  44. 
Col.  T.  J.  Cram,  1864-'71,  '66,  ii,  41.    Reports,  '66,  iv,  43-68 ;  '67,  145, 148, 159-214, 

253,  254;  '68,  142-144,  151,  152;  '69,  110,  11?;  '70.  164-168;  '71,  167,  188. 
Maj.  O.  M.  Poe,  1871-73.     Report,  '72,  215,  223. 

Maj.  G.  Weitzel,  1873-77.    Reports,  '73, 299;  '74,  i,  211 ;  '75,  i,  280, 281 ;  '76^  ii,  542L 
Maj.  F.  Harwood,  1877-'—.    Reports,  '77,  939;  '78,  1225;  '79,  1653. 
Assistants. 
Capt.  F.  W.  Farqnhar,  '66,  ii,  41. 
Capt.  G.  J.  Lydecker,  '68,  151. 
WiUiam  H.  Aiott,  '70,  168. 
Capt.  A.  N.  Lee.    Reports,  '74,  i,  211 ;  '75,  i,  280. 

By  Captain  Whipple,  1859,  for  dredging  channel,  |80,000,  '66, 1,  4. 

By  Colonel  Cram,  1866,  for  entire  and  permanent  completion,  $300,000,  '66i  i"*  34. 
For  improving  existing  channel,  Ist  plan,  $:)74,130;  2d  plan,  $54,960,  '66^  iv, 
51,  73.  For  straight  ship-canal  200  feet  by  13  feet  by  8,200  feet,  with  dikeii 
$351,133,  '66,  iv,  49.  If  300  feet  wide,  $428,754,  '66,  iv,  57,  58 ;  '67,  28,  145, 159, 
254,255. 

By  Colonel  Cram,  1868,  for  creosoting  timber  for  canal  dikes,  $25,000 ;  for  protec- 
tion to  foot  of  enter  slope  of  dikes,  $20,000,  '68,  38,  144. 

By  Mtyor  Poe,  1872,  for  deepening  200  foot  channel  to  16  feet ;  repairs  and  custo- 
dian, $85,000,  '72,  216.    For  repairs,  $40,000  additional,  '72,  42. 

By  Major  Harwood,  1877,  for  repairs,  $5,000,  '77,  940;  '79,  1656. 

By  M%jor  Harwood,  1879,  for  completion  of  existing  project,  $5,000,  *79,  1656. 
Financial  Statements. 

'67,  28,  145,  148;  '68,  38,  151;  '69,  35,  112;  '70,  46;  '71,  187,  188;  '72,  42,217; 
'73,  41;  '74,  i,  47,  212;  '75,  i,  52,  281;  '76,  i,  105,  542;  '77,  111,  941;  '70,  126, 
1227 ;  '79,  lti8,  1656. 

liesislation. 

Congressional,  necessary  for  establishing  and  enforcing  needful  regulations  for  this 

work,  '70,  168. 
Operations. 
History  of,  to  1879,  '66,  iv,  44,  45,  54;  '79,  1652. 
By  the  Canadian  government,  '66,  iv,  45, 47. 

1855-^58.  Dredging  150,000  cubic  yards  from  South  Pass,  '66,  iv,  44,  54. 
1867-'68.  The  ship-canal.  300  feet  by  13  feet  by  8,200  feet,  begun  in  Augost,  ldi>7, 

and  work  prosecuted  to  the  end  of  fiscal  year,  '68,  37,  142-144. 
1868-'e9.  Work  on  canal  continued,  '69,  35,  110-112. 
1869-70.  Canal  nearly  completed,  '70,  164-168. 
1870-^1.  Completion  of  canal,  '71,  45,  187. 
1871-'72.  Repairs,  '72,  41,  215,  216. 
1872-'73.  Repairs  and  protection  to  embankments ;  deepening  channel  200  feet  in 

width  to  16  feet  in  depth,  '73,  41,  299. 
1873-74.  Deepening  canal ;  194,657  cubic  yards  excavated,  '74,  i,  47 ;  5,035  cubic 

yards  of  sods  and  16,504  cubic  yards  of  dredged  material  used  in  stoppinir  \etka, 

'74,  i,  212. 
1874-75.  Channel  completed ;  repairs,  and  2,500  willow  cuttings  set  on  embank- 
ments, '75,  i,  52,  280. 
1875-'76.  2,800  willow  cuttings  planted,  '76,  i,  105,  ii,  542. 
1876-77.  Damage  to  piers  repaired,  '77,  939. 
1877-78.  Repairs  to  canal  banks,  '78,  125,  1225. 
1878-79.  Heads  of  canal  banks  secured  by  pile  protection,  and  other  lepain  made, 

'79,  168,  1654. 

Physical  Ciiaracteristies. 

'66,  iv,  44,  45,  54 ;  '70,  165,  166;  '68,  143. 
Private  and  Corporate  VForlK. 

Three  range-lights  established  and  maintained  by  navigatois,  '66^  iv,  44,  45,  54, 
Projects. 
Early  project,  '66,  iv,  53. 
By  Colonel  Crain,  1866,  for  deepening  natural  channel  by  diedging,  '66^  iv,  53. 
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ST.  CI.A1R  FliATS,  AND  SHIP-CANAJL,  ]III€H.--Coii tinned. 

Fro|eet»— Continned. 
By  Colonel  Cram,  1866,  foi  straight  ship-canal,  200  feet  by  13  feet  by  8,200  feet,  *66, 

iv,  47 ;  afterwards  changed  to  300  feet  in  width,  '66,  iv,  57 ;  '67,  28,  145,  159 ; 

'6a  142. 
Bv  Migor  Poe,  1872,  for  dredging  channel,  16  feet  deep  by  200  feet  wide,  through 

canal  to  deep  water  above  and  below,  '72,  216. 

1856.  Under  direction  of  Captain  Whipple,  showing  dredging  of  1857-'58  (see  Map), 

•66,  i. 
1856.  Under  direction  of  Lientenant-Colonel  Kearney,  '66,  iv,  44. 
1856.  Under  direction  of  Captain  Meade,  '66,  iv,  50 :  '67,  145 ;  '68,  144. 
1864.  Under  direction  of  Mi^jor  Raynolds,  '66,  iv,  49. 
1866.  Cuirent  observations  by  Lieutenants  Mercur  and  Green,  '66,  iv,  58. 
Maps. 
Of  North  and  Northwestern  Lakes,  showing  location  of  improvement,  '66,  i. 
Of  natural  channel,  South  Pass,  showing  light-houses,  ana  dredging  of  1857-^58, 
'66,  i. 

[C.  C] 


§T.  CL.AIR  BITER,  at  the  mouth  of  Black  Blver,  Illlch.— Im- 

PBOVEM£NT  OF. 

Appropiiatloiid. 

1872 $16,000,  '73,  4L 

1873 15, 000, '73,  41. 

1874 15,000, '74,  i,  47. 

1875 10,000, '75,  i,  279. 

1878 1,500, '78,  126,  1228. 

Total  to  1879 $56,500,  '78,  126,  1228. 

Statement  of  appropriations,  '77,  934. 
Commerce. 

The  whole  commerce  of  the  lakes  passes  here,  and  would  be  benefited  by  this  im- 
provement, '75,  279;  '76,  ii,  541. 
Statistics,  '71,  179, 180;  '74,  i,  213;  '75,  i,  279;  '76,  ii,  542;  '77,  935;  '78,  1228. 
Coatracts. 
1873.  Thomas  M.  Hubbell,  dredging,  28  cents  per  cubic  yard,  '73,  300.— 1878-'79. 

P.  Smith,  dredging,  at  18  cents  per  cubic  yard,  '79, 1656. 
Abstracts  of  bids,  '73,  300;  '75,  i,  279;  '79,  165,  1656. 
Engineers. 
Chief  of  Engineers. 
Reports,  '71,  41;  '73,41;  '74,  i,  47;  '75,  i,  52;  '76,  i,  105;  '77,  HI;  '78,  126; 
'79,  169. 
Engineers  in  Charge. 
Maj.  O.  M.  Poe,  1871-^3.    Eeport,  '71,  177. 
Msg.  G.  Weitzel,  1873-78.    Reports,  '73,  299;  '74,  i,  212;  '75,  i,  278;  '76,  ii, 

540'  '77  934. 
iUj.  Franklin  Harwood,  1878-*—.    Reports,  '78, 1227 ;  '79,  1656. 
Assistants. 
Roys  J.  Cram,  '71,  177. 
H.  A.  Ulffers.    Report,  '71,  177. 
Bstimates.    (See  Plans  and  Projects.) 
Financial  Statements. 
•73,  41,  3U0;  '74,  i,  47,  212;  '75,  i,  279;  '76,  ii,  541 ;  '77,  935;  '78,  126, 1228;  '79, 
169,  1657. 
Operations. 
1872-73.  Dredging  commenced  September  23  and  closed  for  the  season  November 
25,  1872;  resumed  April  13,  1873;  to  June  30,  1873,  nearly  50,000  cubic  yards 
removed,  '73,  300. 
1873-74.  53,074  cubic  yards  were  removed  during  the  year,  '74,  i,  212. 
1874--'75.  35,000  cubic  yards  were  removed  during  the  year,  '75,  i,  279. 
1875-76.  67.000  cubic  vards  were  removed,  '76,  i,  105. 
1876-77.  Work  closed  for  want  of  funds  September  30,  1876,  '77,  111. 
1877-78.  No  operations,  '78,  126. 

1878-79.  Dredging  of  Port  Huron  middle  ground  completed  to  15  feet,  '79, 169, 1657. 
History  of  operations  to  1879,  '79, 1656. 

31  EN 
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ST.  CliAIR  RITER,  at  the  moutli  of  Black  RlFer,  ivncli.— Cont'd. 

PliFSical  Characteristics. 

A  bar  of  sand  and  f;TaYel  at  the  Junction  of  the  river;  docks  in  St.  Clair  River 
above  the  Junction  are  causing  the  bar  to  form  more  rapidly,  '71,  178, 179. 
Plans. 
By  M%jor  Poe,  1871,  for  building  a  dam  across  Black  River  and  dredpng,  $66,924 ; 
for  removing  the  middle  eround  to  a  depth  of  15  /feet,  $67,320 ;  for  removing 
the  middle  ground  to  a  depth  of  18  feet,  $157,520 ;  for  changing  direction  of 
outlet  and  obtaining  15  feet  of  water,  $134,244 ;  for  changing  direction  of  out- 
let and  obtaining  18  feet  of  water,  $244,444,  '71,  41,  159. 
Projects. 
By  Major  Poe,  1871,  for  removing  bar  and  middle  ground  by  dredging  to  a  depth  of 

15  feet;  estimated  cost,  $67,320,  '73,  300;  '74,  i,  47,  212;  *75,  i,  52,  278, 
By  M%jor  Weitzel,  1876,  to  expend  $15,000  in  dredging  to  remove  a  bar  formed  by  a 

freshet  in  Black  River  last  spring,  '76,  ii,  541. 
To  complete  the  work,  1877,  di^dging  4,000  cubic  yards ;  estimated  cost,  $1,500, 
'77,  934. 
Sarvey. 
Ordered  by  act  of  March  3,  1871,  '71,  44 ;  assigned  to  Mi^.  O.  M.  Poe ;  made  by 

Assistants  H.  A.  Ulffers  and  Koys  J.  Cram.    Report,  '71,  177-180. 
Map. 
Showing  condition  of  the  work  September  30, 1876,  '77,  935. 

[C.  C] 


ST.  €ROIX  RITER,  1IIE.--IMPR0VEMSNT  of. 
Approprlatioiis. 

1867 $15,000, '67,  503;  '68,72,855. 

1873 10,000,  '73,  94. 

1874 10,000,  '74,  i,  104. 

The  appropriation  of  1867  was  made  with  the  proviso  that  the  Province  of  New 

Brunswick  shall  contribute  and  pay  a  like  sum  tor  said  purpose,  '67,  503. 
By  act  of  Congress,  March  3,  1879,  $34,000  of  the  appropriations  for  this  river 

transferred  to  the  improvement  of  Lubeo  Channel,  Maine,  '79,  44,  246. 
Canadian  Government. 
Appropriated  $25,000  for  this  improvement,  '74,  i,  104.    Refase  to  expend  any 

part  of  appropriation  without  guarantee  that  no  further  deposit  of  slabs, 

edgings,  and  sawdust  shall  be  made  in  the  river,  '74,  i,  104,  ii,  294. 

Commerce. 

Benetit  of  improvement  to  commerce,  '67,  504 ;  '68,  856 ;  '73,  1053. 
Statistics, '67,  504;  '68,  856;  '69,  458,  459;  '70.  504;  '73,  1052;  '74,  ii,  296;  '75, 
ii,  383;  '76,  ii,  152;  '78,  190. 


I,  1867-'—.    Reports,  '67,  503 ;  '68»  855 ;  '69,  458 ;  '70^ 
;  '73,  1051;  '74,  ii,  290;  '75.  ii,  382;  '76,  i,  151;  '77. 


Chief  of  Engineers. 
Reports,  '67.  50 ;  '68.  72 ;  '69.  62 ;  '70,  82 ;  '71,  87 ;  '72,  86;  '73.  94  ;  '74,  i,  104; 
•75,  i,  111 ;  '76,  i,  37 ;  '77,  32;  '78,  36;  '79,  43. 
Engineer  in  Charge. 
Lieutenant-Colonel  Thom, 
503;  '71.  8:J0;  '72,  825 
153 :  '78,  189 ;  '79,  245. 
Assistant. 
Sophns  Haagensen,  '76,  i,  152. 

Estimate. 

By  Lieut.  Col.  Qeorge  Thom,  for  the  removal  of  slabs,  edgings,  and  sawdust  fttm 
the  channel,  $8tJ,000,  one-half  to  be  paid  by  New  Brunswick,  '67, 505,    Revised, 
$99,0(J0,  '68,  85G  ;  '69,  458.    Increased  to  $150,000,  '73,  1051 ;  '77,  154. 
Financial  Statements. 
'68,  7:» ;  '69,  62 ;  '70,  82,  504  ;  '73,  94 ;  '74,  i,  104,  ii,  291 ;  '75.  i,  111,  ii,  383;  '76;  i, 
38 ;  '77,  32,  154 ;  '78^  36,  190 ;  '79,  44,  246. 
Operations. 
Reasons  for  postponement,  '68.  855;  '69,  458;  '70.  503;  '71,  830;  '72,  924;  '73; 
1051 ;  '74.  i,  104,  ii,  290 ;  '75,  i.  111,  ii,  382 ;  '76,  i,  37,  151 ;  '77.  32, 153. 
Physical  Characteristics. 

Rise  and  fall  of  tides,  '67.  503. 
Plans. 
By  Lieut.  Col.  George  Thom,  for  the  removal  of  slabs,  edgings,  and  sawdoatftoD 
the  channel,  '67,  503.    To  increase  width  of  channel,  '76,  i,  152. 


J 
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ST.  CROIX  RITER,  ME.— Continued. 


SmrreTS. 


mrreTS. 

1867.  Examination  by  Lieut.  Col.  George  Thorn,  from  the  ledge  to  head  of  navi- 
gation at  Calais,  '67,  503. 
1873.  Under  direction  of  Lieutenant-Colonel  Thorn,  '74,  ii,  290. 

[E.  A.  C] 


ST.  CROIX  RITER9  VFIS.  AND  MUVIV.— Improvement  of. 

(See  also  Mississippi  Bivbb  Beservoirs.) 

Appropiiationft. 

1878 $10,000,  '78,  101. 

1879 8,000,  '79,  135. 

Commerce. 

Artificial  obstructions  to,  '75,  i,  373;  '79,  1181. 
Commercial  interests  of  St.  Croix  Valley,  '75,  i,  375. 
Statistics,  '75,  i,  374-375 ;  '79,  1180-1181. 


Chief  of  Engineers. 

Beports,  '75,  i,  63;  '78,  100;  '79,  135. 
Engineers  in  Charge. 
Mai.  G.  E.  Warren,  1868.    Beport,  '68,  369. 
Maj.  F.  U.  Farquhar,  1875-78.    Beports,  '75,  i,  372 ;  '78,  732. 
Capt.  C.  J.  Allen,  1878-'—.    Beport,  '79,  1179. 
Assistants 
D.  H.  Ainsworth,  1874-75,  '75,  i,  373. 
O.  F.  Knapp.  1878-79,  '79,  1180. 
I  Estimates.    (See  Projects.) 
Financial  Statements. 
'78,  101,  732 ;  '79,  135,  1181. 
Legislation. 
Memorial  to  Congress  from  the  legislature  of  Minnesota  asking  for  the  improvement 
of  the  St.  Croix  Biver  (referred  to),  '68,  369. 
Operations. 
1:578-79.  1,200  feet  of  caving  bends  protected  by  brush  and  stone  revetment;  2,360 
ana^  1,832  ertumps,  5,715  leanmff  trees,  32  cribs,  68  logs,  16  piles,  and  523^ 
cubic  yards  of  bowlders  removed,  79,  1180. 
PhTSieal  Characteristics. 

General,  '75,  i,  373.    Natural  obstructions,  '75,  i,  373,  374;  '79,  1181. 
Projects. 
By  Mig.  F.  U.  Farquhar,  for  the  construction  of  wing  and  brush  dams ;  for  cutting 
down  overhanginff  trees ;  for  the  removal  of  boom-piers,  snags,  &c.,  all  tending 
toward  giving  3  :feet  of  water,  at  an  estimated  cost,  original^,  of  ^1,758  ; — ^in- 
creased by  Captain  AUen  to  $35,000,  '75,  i,  375;  '78,  100;  '79,  1182. 
Sarveys. 
1874.  By  D.  H.  Ainsworth,  under  the  direction  of  Maj.  F.  U.  Farquhar.    Beport, 
'75,  i,  372.  . 


ST.  FBANGIS  BITER,  ARK.— (S^  White,  Black,  etc.) 


ST.  JOHN'S  RITERy  FliA.— Improvement  of. 

[Including  inside  passage  to  Fernandina,  and  Nassau  Biver  survey.] 

(See  also  St.  Mart's,  Ga.,  and  St.  John's,  Fla.,  etc.) 

Appropriations. 

1&2 $10,000.    Act  of  August  30. 

1870 15, 000,  '70,  63. 

1871 15, 000, '71,  70. 

1872 10,000,  '72,66. 

1873 10,000,  '73,  70. 
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ST.  JOMIW'S  BITER,  FI.A.— Coutinaed. 

A  ppropriallons— Continued. 

1874 110,000, '74,  i,  78. 

1878 1,700,  '79,795. 

1878  (allotment  for  survey) . .     10, 000,  '78,  581. 
1879 7,000,  '79,  98. 

Total  to  1879 188,700. 

Statement  of  appropriations,  '79,  767. 
ConiHierce. 
Justification  of  improvement,  '69,  271,272;  '73,  70;  '78,  581. 
Statistics,  '69,  271;  '75,  ii,  59;  '77.  380,381;  '79,  767. 
Contracts. 
1870.  C.  H.  Campbell,  dredging,  at  $1,200  per  month,  '70,  63;  '72,  665,  annulled,  '71, 
70. — 1875.  American  Dredging  Company,  dredging,  at  24  cents  per  cubic  yard, 
•76,  i,  445. 
Abstract  of  bids,  '69,  272. 


« 


Chief  of  Engineers. 
Reports,  '69,  47, 270 ;   '70,63;   '71.70;    '72,65;   '73,70;    '74,1,78;    '75,1,83; 
'76,  i,  70;  '77,  68;  '78,  78;  '79.  98. 
ExGiNKER  IN  Charge. 
Lieut.  H.  G.  Wright.    Report  of  May  24,  1853,  '78,  581. 

Mai.  Q.  A.  Gillmore,  1869-^—.    Beporta,  '69,  266,  271 ;  '72,  662,672,674;  '73,  749; 
'74,  ii,  8-11;  '75,  ii,  37,48,60;  '76,  i,  445;  '77,  378;  '78,  580;  '79,  765-767,795. 

ASSI 8T  A  NTS 

Capt.  J.  C.  Post,  '77,  66.    Report,  '77,  378. 
George  Daubeney.    Report, '79,  785,796. 
Estimates. 

By  Major  Gillmore,  1869,  for  deepening  channel  by  dredging  or  raking,  aannally 
^10,000.  '69,  270. 

By  Migor  Gillmore,  1872,  (1)  preliminary  for  ship-channel  from  FemandioA  to  8t. 
John's,  1758,516,  '72,  675;  (2)  from  Nassau  Sound  to  St.  John's,  $602,624,  '72, 
675. 

By  Lieutenant-Colonel  Gillmore,  1875,  (1)  for  inside  passage  tram  St.  John's  River 
to  Femandina ;  channel  125  feet  l)y  13  feet  at  high-water,  $370,000 ;  (2)  if  125 
feet  by  11  feet,  (265,000;  (3)  if  80  feet  b;^  13  feet,  f2^,000;  (4)  if  80  feet  by  11 
feet,  (160,000.    No.  4  recommended  by  Lieutenant  Colonel  Gillmore,  '75.  ii,  99. 

By  George  Daubeney,  1878,  (1)  for  2  jetties  at  Volusia  Bar,  $12,520 ;  (2)  for  oat-offsfor 
shortening  channel,  $29,000,  '79,  797. 

By  Lieutenant-Colonel  Gillmore,  1^8,  (1)  for  2  Jetties  at  Volusia  Bar,  $15,000;  (2) 
for  cutoff  for  shortening  channel,  $35,000,  '79,  796. 

By  Lieutenant-Colonel  Gillmore,  1879,  (1)  for  jetties  at  mouth  of  river,  $1,306,409; 
(2)  for  dredging  in  connection  with  jetties,  $120,000 ;  (3)  for  nortii  Jotty,  if  com- 
pleted in  3  years,  $800,000,  '79,  784,785. 
Expenditures. 

Classification  of  expenditures  for  the  dredging-steamer  Henry  Burden,  '72,  666; 
•74,  ii,  12. 13. 
Financial  Statements.  « 

•71,70;   '72,66,672;   •73,70,751;   '74,  i,  78;   '75.1,84;   '76.i,  71;   '77,  69;  '78, 
581;  '79,766,767. 
Operations. 

1870-71.  Dredging  of  channel  80  feet  by  10  feet,  '71,  70. 

1871-72.  Removal  of  40,764  cubic  yards;  channel  150  feet  by  10  feet  for  500  yarfs, 
'72,66,671. 

1872-73.  Removal  of  23,868  cubic  yards  by  the  dredge,  '73,  70,750. 

1873-74.  Removal  of  14,649  cubic  yards  by  the  dredge,  '74,  i,  74,  ii,  9, 12. 

1874-75.  Operations  suspended,  '75,  i,  83,  ii,  37, 48-59. 

1875-76.  Removal  of  28,973  cubic  yards  from  inside  passage,  '76,  i,70, 446. 

1876-77-78-79.  Operations  practically  suspended ;  examination  of  channel  in  1876, 
'77, 69, 378 ;  and  occasional  dredging  on  the  bar  by  the  Henry  Burden  in  1878-^» 
'78,  78,  580;  '79,  98,  766.    Description  of  operations  bv  the  dredging-steaoH^r 
Henry  Burden,  '72,  666-669;  '73,  750;  '74,  ii,  11;  '75,  ii,  37. 
Physical  Ciiaracterisfics. 


Described,  '69,  2(56-269;    '72,  602,  673;    '75,   ii,  4S-51,  55,  58;  '78,581,  582,  58i 
List  of  obstructions,  '75,  ii,  51.    Inside  passage,  '77,  378;  " 


78,  78.    Current 
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ST.  JOHN'S  RITER,  FI^A.— Continued. 

Plans. 

By  Lieut.  H.  G.  Wrieht,  1853,  for  a  breakwater  on  North  Shoal,  '78,  584. 

For  improvement,  1854,  by  means  of  piers  at  the  mouth ;  estimated  cost,  $496,000. 
Not  recommended,  the  expense  being  too  great  and  not  commensurate  with 
the  benefit  derived,  '69,  267, 2d8;  '72,  664. 

By  Dr.  A.  S.  Baldwin,  a  citizen  of  Jacksonville,  for  closing  the  mouth  of  Foii}  George 
Inlet;  not  approved,  '69,  268;  '72,  664 ;  '78^  584. 

By  Major  GiUmore,  1872,  for  improvement  by  ship-channel  ftom  Femandina  to  St. 
John's  Biver,  29.5  miles;  estimated  cost,  $758,516,  '72,  665,675. 

By  Major  GiUmore,  1872,  for  ship-channel  from  Nassau  Sound  to  St.  John's  Biver, 
9.75  miles;  estimated  cost,  $602,624,  '72,  665.    These  last  plans  not  recom- 
mended by  Lieutenant-Colonel  GiUmore,  '72,  676. 
Frojects. 

By  Major  GiUmore,  1869,  for  channel  80  feet  by  10  feet  at  mean  low-water  at  the 
mouth  by  repeated  dredging  and  raking;  estimated  cost,  $10,000  annuaUy,  '69, 
47,269;  '70,63. 

By  Major  GUlmore,  1871,  for  deepening  channel  by  dredging  with  a  steamer  with 
a  centrifugal  pump,  '71,  70;  '72,  6(5,666. 

By  Lieutenant-Colonel  GiUmore,  1874,  for  dredging  an  inside  passage  between  Nas- 
sau Inlet  and  St.  John's  Biver,  '74,  ii,  11 ;  '75,  i,  84. 

By  Lieutenant-Colonel  GiUmore,  1875,  for  impi'ovement  of  the  inside  passage  from 
St.  John's  Biver  to  Femandina  by  a  channel  80  feet  wide  and  11  feet  deep  at 
high- water ;  estimated  cost,  $160,000,  '75,  ii,  69;  '79,  98. 

By  George  Daubeney,  1878,  for  deepening  Volusia  Bar  by  means  of  2  jetties  to 
extend  to  5.5  feet  to  6  feet  of  water,  with  outer  ends  200  feet  to  250  feet  apart, 
their  crests  at  the  level  of  low-water;  estimated  cost,  $12,520;  for  straighten- 
ing river  above  Volusia  Bar  by  ont-offR.  1,160  yards  aggregate  length ;  estimated 
cost,  $29,000,  '79,  797,  798.  Lieutenant-Colonel  Gillmore  recommended  that 
jetty  on  west  side  be  tried  first  before  incurring  the  expense  of  two,  and  amended 
estimates  for  jetties  and  cut-oifs  to  815,000  and  $35,000,  '79,  795, 796. 

By  Lieutenant-Colonel  Gillmore,  1879,  for  jetties  at  mouth  of  St.  John's  Biver;  the 
north  jetty  to  be  9,400  feet  long,  with  its  inner  epd  on  Fort  George's  Island ;  the 
south  ietty  6,800  feet  in  length,  with  inner  end  on  the  mainland,  below  General's 
Mound;  width  between  jetties,  1,600  feet:  both  jetties  to  be  submerged  from 
shore  to  a  point  2,000  feet  from  sea-ends,  the  rest  at  a  level  of  half-tide,  '79,  781. 
The  jetties  to  consist  of  a  superstructure  of  riprap  stone  resting  on  a  mattress 
of  logs  and  brush ;  estimated  cost,  $1,306,409,  '79,  784. 

By  Lieutenant-Colonel  GUlmore,  1879,  for  dredging  the  shoalest  places  between  the 
bar  and  JacksonviUe  to  a  greater  depth,  at  an  estimated  oost  of  $120,000,  '79, 
785. 

Surveys. 

1853.  By  United  States  Coast  Survey,  of  entrance  to  St.  John's  Biver,  '78^  581. 
1S71.  Under  direction  of  Major  GiUmore,  '69,  47,  266;  '72,  672. 
1875.  By  George  Daubeney,  '75,  ii,  48. 

1877.  By  Captain  Post,  examination  of  channel,  '77,  378. 

1878.  Under  direction  of  Lieutenant-Colonel  Gillmore,  '79,  99,769,795. 

1879.  By  George  Daubeney,  borings,  current  observations,  and  soundings,  '79,  98, 
769-781,  7^792. 

1879.  By  George  Daubeney,  of  Upper  St.  John's,  '79,  796. 
Maps. 
Sketch  of  the  dredging  steamer  Henry  Burden,  '75,  ii,  41. 

Comparative  chart  of  surveys  of  tbe  bar,  1853,  1868,  and  1878,  showing  the  sites  of 
proposed  jetties.    Map  of  the  bar  in  San  Juan  Biver,  1791,  '79,  784.    Charts 
showing  the  discharge  of  St.  John's  Biver,  sheets  A  to  K,  '79,  790. 
Of  Volusia  Bar,  foUowed  by  chart  showing  certain  bends  on  the  St.  John's  Biver 
between  Lakes  George  and  Monroe,  '79,  796. 

[L.  M.  M.3 


ST.  JOSEPH  HABBOR,  IHICH.— Improvement  of. 
Appropriations. 

18:« 180,000,  ' 

1837 15,000, 

1838 51,113, 

1843 25,000,  i.gg  ...  ^. 

1844 20,000,  ?  66,  111,35. 

1852 10,000, 

1864 15,000, 

1866 6,000, 
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ST.  JOSEPH  HARBOR,  MICH.-Oontinaed. 

Appropriations— dontiuued. 

1867 $23,000.    ActofMarchS,  1867. 

1870 *15,000,  '70,  44. 

1871 10,000,  '71,42. 

1872 3,000,  '72,39. 

1874 2,000, '74,  i,  45. 

1875 35,000,  '75,1,50. 

1876 12,000,  '76,  i,36,103. 

1878 12,000  ,'78.  124. 

1879 6,000, '79,  166. 

Total  to  1879 280, 113. 

List  of  appropriations,  '79,  1633.    Allotted  in  1867,  (7,500,  '68,  32;  '76,  ii,  517. 
Commerce. 

Harbor  of  refuge,  S.  Doc.  42,  35th  Cong.,  let  Seas.,  page  84,  '66,  i,  20 ;  '67,  i,  104 ,-  '68; 
119;  '75,  i,  264 ;  '76,  ii,  519.  Railroad  bridgeadetnment to  the  harbor,  '74,  i,  195; 
'75,  i,  264 ;  '76,  ii,  317.  Modification  of  the  present  fonn  of  the  railroad  bridge 
recommended  by  tne  Board  of  Engineers,  '76,  ii,  317.  Importance  of  the  harbor, 
S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  82,  '66,  iv,lll;  '67,  103.  Justification 
of  improvement,  S.  Doc.  42, 35th  Cong.,  Ist  Sess.,  page  84,  '67,  104.  Benefits  of 
improvement,  '66, 1,  20;  '68,  119;  '75,  i,  262;  '76,  ii,  103,  ii,  516.  Shipping 
interests,  '67,  104 ;  '68,  119. 

Statistics,  '66,  Iv,  111;  '67,  104;  '69,  98;  '70,  144;  '71,  158;  '72, 194;  '73,281; 
'74,  i,  196 ;  '75,  1, 262 ;  '76,  ii,  518 ;  '77,  920 ;  '78,  1215.  Of  Benton  Harbor,  '76, 
ii,518;  '77,  920;  '78,  1216;  '79,  1632. 

Contracts. 

1866.  HasbroQck  and  Conro,  materials,  '66,  iv,  113;  '67,  58;  '68,  119.— 1870.  B.A 
Conolly,  materials  and  labor,  '71, 155.   Charles  Fitzsinmions,  stone,  '71,  155, 156. 
Messrs.  Pierce  and  Whaling,  iron,  '71,  155,  156.— 1871.  R.  A.  Conolly,  materiala 
and  labor,  '71, 157.    Parkhurst  and  Willcinson,  for  iron,  '71,  157. — 1875.  Hughes 
and  Williams,  materials  and  labor,  '75,  i,  262. — 1876.  Calbert  Hopkins,  mat^ial 
and  labor,  '77,  919. — 1878.  N.  Stanton  Gere,  pier  extension,  '79,  1631. 
Abstracts  of  bids,  '66,  iv,  113,  '75,  i,262;  '77,  920;  '79,  1634. 
Abstracts  of  contracts,  '66,  iv,  113;  '67,  58, 105;  '68,  119;  '71,  157;  '75,  1,262;  '77, 
920. 
Documents*    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cong.,  3d  Seas.    H.  Doc.  160, 434  Cong., 2d  Sess. 
fingrtneers. 
Chief  of  Engineers. 
Eeports,  '66,  i,2,5,iti,  11,  35,  iv,  110;  '67,  24;  '68,  32;  '69,  33;  '70,  44:  '71,  41; 
'72,  39;  '73,  39;  '74,  i,45;  '75,  i,  50;  '76,  i,  92, 103;  '77, 109;  '78,  124  ;  '79, 168, 
167. 
Board  of  Engineers. 
To  examine  the  harbor,  1875,  and  the  construction  of  the  railroad  bridge  aoroM 
harbor,  and  report  whether  the  bridge  materially  affects  the  commerce  of  tbfi 
harbor,  and,  if  so,  in  what  manner  its  constraction  may  be  modified.    Board  reo- 
onmieud,  in  place  of  present  south  draw,  a  swinging  bridge  with  (dear  openings 
of  75  feet,  '76,  i,  92.  ii,  316.    Report.  '76,  ii,  316. 
(Majors  Houston,  Gillespie,  and  Mansheld.) 
Engineers  in  Charge. 
Mi^.  J.  D.  Graham,  1857.    Report,  S.  Doc.  42,  35th  Cong.,  pages  82,  175. 
Lieut.  Col.  T.  J.  Cram,  1864-'65.    Report,  '66,  i,  19. 
Colonel  Sitgreaves,  1865,  '66,  i,  20. 

Maj.  J.  B.  Wheeler,  1866-'69.    Reports,  '66,  iv,  110;  '67,  103;  '68,  119. 
Capt.  F.  U.  Farquhar.  1869-72.    Reports,  '69,  97 ;  '70,  143 ;  '71,  155 ;  '72, 183. 
Capt.  S.  M.  Mansfield,  1872-'—.    Reports,  '72, 194 ;  '73,  281 ;  '74,  i,  194;  '75,  i,  261; 
'76,  ii,  516;  '77,  919;  '78,  1214;  '79,  1631. 

Arhi  STAN  TS 

Lieut.  D.  P.  Heap,  1866-'69.    Reports,  '67,  103 ;  '68,  119. 
S.  C.  B.  Carpenter,  '67,  104. 
Estimates. 

By  Major  Graham,  1857,  for  repairs  and  dredging,  $97,633.91,  S.  Doo.  42,  35thCo]ig-t 

1st  Sess.,  pages  83, 175. 
By  Lieuteuant-Colouel  Cram,  1864,  for  repairs  and  pier  extension,  $7,500,  '66^  it  5, 19. 
By  Major  Wheeler,  1866,  additional  for  completion,  $28,459.84,  '66,  iii,  11,  iv,  lU, 

112 ;  '76,  ii,  517. 

*  $500  tniufeiTed  to  Grand  Hayen,  '70, 44. 
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ST.  JOSEPH  HABBOR.  niCH.— Contiuned. 

)ntinnod. 

B;  Captaia  Heap,  1867,  for  orib  pier,  p7T,000,  '67,  104 ;  '74,  i,  194. 
BjCaptRinFaiqaliaT,  1869,  for completioD,  |I16,660,  '69,  34,97,98;  '74,1,194;  '76, 

ii,  518. 
Bv  Major  MaDH&eld,  1875,  for  piei  ezt«naion  utd  river  work,  150,215.47,  '75,  i,  262, 

2Ki;  $42,127.11,  '75,  i,  263. 
For  oompletion  of  harbor  and  river  work,  1876,  In  addition  to  appropriatiODof  1876, 
J16,320.2tf,  '76,  I,  103,  ii,  517.     For  oompletion,  1879,  of  exLOTing  project, 
I  »ia,216.71,  '79,  166. 

Ex^ndltores.    (8e«  alao  Financial  Btatementa.) 

On  repaira,  '66,  i,  20 ;  '72,  194 ;  '76,  ii,  5ia 
FlMUkclal  Stateoicats. 
■66vi,5,  30;  '67,24,105:  '68,32,  119;  '69,34;  '70,44,143,  144;  '71,43,  156: '72, 
39,  184,  194;  '73,39,281;  '74,1,45,196;  '75,1,50,263;  '76,  i,  103,  U,  518; '77. 
109,  920;  '78,  124,  1216;  '79.  166,  1KJ3. 
LeflslHUon. 
BanlntionB  of  the  legUlatnre  of  Michigan,  April,  1876,  asking  the  Secretary  of  War 
to  cause  an  examination  of  the  harbor  to  be  made,  '76,  U.  316. 
Operatl«ns. 
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fitalement  of  condition  of  the  work  in  1857,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page 
62.  Statement  of  condition  of  the  work  in  1S67,  '67,  103;  '68,  119.  Inference 
from  old  mapa,  plans,  etc.,  that  the  total  amount  appropriated  from  1836 1« 
1S66  was  expended  on  1,100  linear  feet  of  north  pier  and  on  212  lini^ar  fleet  of 
Bonth  pier,  '74,  i,  194 ;  '76,  ii,  519.  History  of  operations,  1866-^74,  '74,  1,  194; 
1866^75,  '76,  ii,  519;  to  1878,  '79,  1632.  Criba  lost,  '76,  ii,  516;  '77,  109,  919. 
AbBtracta  of  matoriala  need  and  work  done,  '72,  18:* ;  '79,  1631, 
PkTslcal  Ctaaracterlstlcs. 

General,  of  St.  Joseph's  Biver,  '67,  103;  '76,  it,  519;  '77,  920.    Shore  drift,  '75,  i, 
264;  '76,  ii,  520. 
Plans. 

By  Colonel  Cram,  1865,  for  extension  of  sonth  pier  200  linear  feet,  '66,  i,  19. 

By  Captain  Heap,  1867-'66,  foraonth  pier  extension,  (1)  by  crib-work;  (2)  by  pile- 
work;  pile-work  recommended  on  the  score  of  economy;  lat  plan  approved, 
•67,24;  '74,  i,  194. 
Projects. 

By  Major  Graham,  1857,  for  repairs  and  dredging,  8.  Doc.  42,  35th  Cong.,  lat  Sew., 


?ages 


I,  175. 


tenanl^Colonel  Cram,  1964-'65,  for  repails,  el 


,  '66,  i,  19,  iv,  110. 


By  M^or  Wheeler,  1806,  for  extension  of  the  south  pier  200  feet,  with  repairs  to 
both  piers;  estimated  coat,  ^,459.84,  '66^  iii,  11,  iv.  111,  112;  '76,  11,517; 
'79,1633.  1867.  For  an  eitenaion  of  south  pier700  feet;  estimated  ooat,  $77,000, 
'67,  104;  '74,  i,  184;  '76,  ii,  518. 
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Projects— Continued. 
By  Captain  Farqnhar,  lti69.  for  the  extension  of  the  north  pier  940  feet  andtiie 

south  pier  928  feet ;  estimated  cost,  6116,600,  '67,  34,  97 ;  '74,  i,  195 ;  '76,  ii,  518. 
By  Major  Mansfield,  1875,  for  the  extension  of  the  north  pier  N.  76^  W.  (pzevioas 

direction  having  been  N.  37^^  W.)  for  a  distance  of  400  feet,  at  estinuvted  oost 

of  142,215.47,  '75,  i,  265  j  '76,  ii,  518. 

Surveys. 

1856.  Under  direction  of  Mi^jor  Graham,  S.  Doo.  42,  35th  Cong.,  1st  Seea.,  page  82. 

1863.  Under  direction  of  Major  Raynolds,  '76,  ii,  519. 

1865.  Under  direction  of  Colonel  Cram,  '66,  i,  20. 

1869-70-71.  Under  direction  of  Captain  Farquhar,  '76,  ii,  580,  521. 

1874.  Under  direction  of  Major  Mansfield,  '74,  i,  45:  '76,  ii,  521. 

1875.  Under  direction  of  Major  Mansfield,  '75, 1,  261,  264;  '76,  U,  316. 

1879.  Ordered  by  act  March  3, 1879,  of  St.  Joseph  River,  inoladii[ig  channel  to  Benton 

Harbor;  assigned  to  Major  Mansfield,  '79,  167. 
Map. 
Of  harbor,  '66,  i. 

LE.  A-  C] 


ST.  JOSEPH,  mo.— <See  MissouBi  Eiter.) 


ST.  LOUIS  HARBOR*  IHIssisslppi  River.— < See  also  Mississippi  Retxs 

BETWEEN  Falls  of  St.  Anthony  and  Cairo.) 

Appropriations. 

1836-'44.  $75,000  for  building  piers  to  give  direction  to  current  near  St.  Louis,  'Tit 

59,  ;)22;  H.  Doc.  120,  44th  Cong.,  1st  Sess. 
1872-7.V74-75-76.    (See  Mississippi  River.)    Amounts  applied  to  protection  of 

Sawyer's  Bend  and  construction  of  Venice  Dikes,  in  vicinity  of  St.  Louis,  '76^  i, 

644;  '77,  514. 
1876.  $29^600  for  closing  Cahokia  Chute,  opposite  St.  Louis,  '76,  i,  141,  647;  '77. 

81,  513. 
1878.  $75,000,  '78,  93,  171. 
For  total  of  appropriations  Me  ante,  page  36. 
Commerce. 
Importance  of  harbor,  '71,  321,  327.    Injury  to  shipping  from  ice,  '77,  81,  505.    He* 

cessity  of  winter  harbor,  '77,  81,  506. 

Engrineers. 

Chief  of  Engineers. 

Eeports,  '71,  58;  '72,  54;  '73,  54;  '74,  i,  60;  '75,  i,  66,  511;  '76,  i,  80;  '77,  81; 
'78,93;  '79,  118. 
Board  of  Engineers. 

Convened,  1872,  to  examine  and  report  on  condition  of  river  between  Alton  and 
mouth  of  Maramec  River,  with  a  view  to  the  preparation  of  plans  for  the  im- 
provement of  •  *  *  St.  Louis  Harbor  and  protection  of  banks  •  •  •  nesr 
St.  Louis,  '72,  54,  358.  Recommend  improvement  of  harbor  by  ultimately  mak- 
ing east  shore  throughout  entire  length  of  harbor  parallel  to  present  city  front, 
reducing  width  of  nver  to  1,200  or  1,500  feet  by  means  of  longitudinal  dikes  or 
by  jetties.  Consider  that  present  demands  of  commerce  rec^uire  river  from 
Bischoifs  Dike  to  East  St.  Louis  levee  to  be  confined  to  above  width  by  the  rais- 
ing and  extension  of  Venice  and  Long  Dikes,  '72,  55,  364,  366;  '73,  453;  '74^  i, 
327. 

(Lieutenant-Colonels  Newton  and  Ra^niolds,  Majors  Warren  and  Merrill,  and  Cap- 
tain Allen.) 
Engineers  in  Charge. 

Lieut.  Col.  W.  F.  Raynolds,  1871-^^3.    Reports,  '71,  312;  '72,  349. 

Col.  J.  H.  Simpson,  1873-'—.  Reports,  '73,  453;  '74,  i,  325;  '75,  i,  477,  497;  '76^ 
i,  636;  '77,  505;  '78,  679;  '79,  1024,  1045. 

Arbt  ST  ants 

Cant.  C.  J.  Allen.    Reports,  '71,  314 ;  '72,  350. 
R.  E.  McMath.    Report,  '73,  453. 
D.  M.  Currie.    Report,  '79,  1034. 
Entimateft. 
By  Board  of  Engineers,  1872,  to  meet  present  demands  of  commerce  by  raiaingaDd 
extension  of  Venice  and  Long  Dikes,  $197,324,  '72,  55,  364,  366;  '73,  455:  'H  ^ 
326 ;  '76.  i,  036,  645. 
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ST.  liOITfS  HARBOR,  Mississippi  Hiver— ContinuecL 

Estimates— ContinaecU 
By  Col.  J.  H.  Simpson.  1875,  for  dosing  Gahokia  Chute,  channel  east  of  Arsenal 

Island,  by  low  dam,  $75,000,  '75,  i,  505;  '76, 1,  642;  '77,  505;  '78,  93.    1877. 

Changed  to  high  dam,  with  island  revetment,  f  104,600,  '77,  514 ;  '78^  686. 
By  Col.  J.  H.  Simpson,  1879,  for  dikes  at  Bloody  Island  on  three  difierent  lines,  Ist, 

^9,950;  2d,  1^,200;  3d,  $13,380,  '79,  1047. 

Financial  Statements* 

•76,  i,  644;  '77,  i,  514;  '78,  686;  '79,  1034. 
Le^slation* 

Necessity  of,  for  fixing  harbor  and  channel  lines  at  and  near  city  of  St.  Louis,  '75, 
i,  66,  505,  511,  SIS'. 
Operations. 

1872-'73.  At  Venice  and  Long  dikes,  '73,  54;  454. 

1873-^4.  Operations  continued,  '74,  i,  66,  324. 

1874-75.  Operations  continued,  '75,  i,  65,  477. 

187&-76.  Limited  to  repairs,  '76,  i,  80,  635. 

1876-'77.  Limited  to  repairB ;  revetment  of  Arsenal  Island  and  abutments  for  dam ; 
closing  Cahokia  Chute,  '77,  81,  504. 

1877^8.  Preservation  of  works  at  Sawyer's  Bend ;  extension  of  revetment  at  Ca- 
hokia Chute,  '78,  93.  778. 

ISTS-^O.  Preservation  oi  works  at  Sawyer's  Bend ;  completion  of  dam  (closing  Ca- 
hokia Chute)  to  height  of  9  feet  above  low-water ;  revetment  of  Arsenal  Island, 
'79.  119,  1024,  1027,  1035. 

Pliysical  Cliaracteristics. 

(See  Mississippi  between  Falls  of  St.  Anthony  and  Cairo.) 
Plans. 

Early  plans  for  improving  harbor,  '71,  321 ;  '72,  349. 

By  Col.  J.  H.  Simpson,  1879,  for  dike  £rom  Bloody  Island  opposite  city  of  East  St. 
Louis  north  to  the  dike  opposite  Brooklyn  on  the  Ilhnois  shore ;  considered 
unnecessary  and  injudicious, '79,  1047. 
Private  and  Corporate  worftL. 

By  city  of  St.  Louis,  to  protect  harbor,  '71,  321 ;— expending  up  to  1869  $840,121, 
'71,  59.    Encroachment  of  city  on  water-way,  '75,  i,  66,  497,  511,  513. 
Projects. 

Early  projects  for  improving  harbor,  '71,  321. 

Capt.  C.  J.  Allen,  1871,  considers  j[>referable  plan  to  be  a  contraction  of  water- 
way, consistent  with  stable  regimen,  by  longitudinal  dikes  throughout  entire 
length  of  harbor,  '71,  326.  Clvief  of  Engineers,  1872,  regards  favorably  the 
cai^lizin^  of  entire  length  of  harbor,  '72,  348. 

Board  of  Engineers,  1872,  consider  that,  ultimately,  the  river  throughout  length  of 
harbor  should  be  made  to  flow  in  a  permanent  channel  by  jetties  or  by  longi- 
tudinal dikes,  bringing  the  eastern  shore  parallel  with  the  western  and  distant 
therefrom  from  If 2W)  to  1,500  feet.  Present  demands  of  commerce  require  river 
from  Bischoff's  Dike  to  East  St.  Louis  levee  to  be  confined  within  above-named 
limits  by  the  raising  and  extension  of  Venice  and  Long  Dikes ;  estimated  cost, 
$197,324,  '72,  55, 364, 366.    Began  in  1872,  '73,  54, 454. 

For  improving  the  harbor,  1875,  by  closing  Cahokia  Chute  channel  east  of  Arsenal 
Island;  ultimate, but  not  present, necessity,  '75,  i,  504.  Action  of  city  of  St. 
Louis  in  building  dike  from  shore  into  west  channel  of  Arsenal  Island  compli- 
cates question  of  closing  Cahokia  Chute,  '75,  i,  503,511;  producing  erosion  of 
Arsenal  Island  and  unfavorably  affecting  improvement  at  Horse-Tail  Bar,  '76, 
i,  81, 637.  Rapid  destruction  of  Arsenal  Island  makes  its  protection  and  the 
closing  of  Canokia  Chute  imperative;  estimated  cost,  |104,600,  '76,  i,  642. 
Work  oegan,  '77, 81, 505.  Danger  to  harbor  and  shipping  from  ice  frx)m  throw- 
ing entire  volume  of  river  through  west  channel  necessitating  the  raising 
of  dike  and  formation  of  winter  harbor  in  pool  below  dike,  east  of  Arsenal 
Island,  '77,81,505. 
Hmrvej9m 

1868-'t)9,  '69,  43, 108 ;  '70,  31, 228. 

1870-^1,  '71,  58,312,314;  '72,  350. 

1875-76, '76,  i,  643, 644. 

1877-78,  '79,  120, 1031, 1045.  [L.  Y.  S.] 


ST.  MARK'S  BITEB9  FliA.— Improvement  of. 

Appropriatloiis. 

1828  (survey) $500.  Act  of  May  23. 

1829 6,500.  Act  of  March  2. 

1830 10,000.  Act  of  April  30. 
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ST.  MART'S  BITER,  FI.A.— Contmned. 

A  ppropriattons— Continued. 

1831 17,430.  Actof  MapohS. 

1832 4,500.  Actof  July3. 

1833 1,500.  Act  of  March  2. 

1834 4,600.  Actof  Jane  28. 

1844 2,500.  Act  of  June  15. 

Total  to  1879 ^37,530. 

Commerce. 

Commercial  advantages  of  vicinity,  '72,  637.    Rates  of  transpoitationy  '72,  638. 

Commerce  does  not  warrant  farther  improvement,  '72,  639. 
Statistics,  '72,  637,638. 
Engrineers. 
Chief  of  Engineebs. 

Reports,  '71,  69;  '72,63. 
Engineer  in  Chabge. 

Col.  J.  H.  Simpson,  1872.    Report,  '72,  586, 636. 
Assistants. 
R.  H.  Curtis,  1872,  '72,  586. 
Jos.  Bui^iey,  '72,  586.    Report,  '72,  637. 
Estimates.    (See  Plans.) 
Plijsical  dmracteristics. 

General,  '72,  638, 639.    Condition  of  the  channel,  '72,  586, 636, 639. 
Plans. 
By  Jos.  Bumey,  for  the  excavation  of  a  channel  through  the  oyster-beds,  by  dredg- 
ing and  rock  excavation,  to  a  ^ridth  of  200  feet  and  depth  of  9  feet  at  low-tide, 
at  an  estimated  cost  of  $40,866.10,  '72,  63, 639. 
Surveys. 
1872.  By  Jos.  Bumey.    Report,  '72,  637. 


ST.  niABT'S,  GA.9  AND  ST.  JOHN'S,  FliA.— Inland  passage  betwkek 

Appropriations. 

1828 $13,500.  Actof  May  23. 

1830 1,600.  Act  of  April  23. 

1833 9,000.  Actof  March  2. 

1835 15,000.  Actof  March  3. 

1836 5,000.  Actof  July  2. 

1837 5,000.  Actof  March 3. 

1838 29,000.  Actof  July?. 

Totaltol879 $78,000. 

Engrineers. 

Chief  of  Enginksrs. 
Report,  '66,  i,  7. 


ST.  MART'S  BITER  AND  ST.  MART'S  FAIXS  CANAI^  MI€H«- 

Impbovement  of. 

Appropriations. 

1850.  750,000  acres  of  land  bv  the  United  States  to  the  State  of  Michigan ;  grvai 
accepted  and  a  contract  let  to  a  company  to  construct  it  for  the  land  grant 
Begun  in  spring  of  1853 ;  completed  June  18, 1855.  Amount  expended  by  com- 
pany,  about  $1,000,000,  '77,  9J«. 

1856 $100,000,  '66,  iii,  34,  iv,  67. 

1866 50,000,  '66,  Hi,  34,  iv,  67. 

1867 50,000,  '67,  27,  147. 

1869 10,692,  '69,22. 

1870 150,000,  '70,45. 

1871 350,000,  '71,42,43. 

1872 300,000,  '72,40,201. 

1873 200, 000.  '73,  40. 

1874 200,000, '74,  i,  46, 198. 


BIVEBS  AND  HABBOBS.  491 

8T.  MART'&JBITEB  Alf D  ST.  MART'S  FAIXS  CAIVAI^,  lUCH.- 

Continued. 

Appropriations — Continned. 

ISfe 1200,000,  '75.  i,  50,  268. 

1876 130.000, '76,1, 104,  ii,  527;  '77,  UO. 

1878 175, 000, '78,  125, 1219. 

1879 300,000, '79.  167,1644. 

Tot4iltol879 12,215,692. 

List  of  appropriations  from  1870  to  1879,  '79,  1644. 
Conunerce. 

Rapidly  increasing,  '67,  iv,  67 ;  yeir  great,  '66,  i  v,  75 ;  all  to  and  from  Lake  Supe- 
rior, '67,  231 ;  requires  channel  for  vessels  drawing  14  feet,  *67,  252-255 ;  require- 
ments, '69.  106,107;  '70,  160,163;  '71,  168,170, 
Statistics,  '66,  iii,  34 ;  '71,  171 ;  '72,  201 ;  '73,  288 ;  '74,  i,  198 ;  '75,  i,  267 ;  '76,  ii, 
526;  '77,925;  '78,  1218;  '79,  1643. 
Contracts. 
1866.  John  Brown  &  Company,  dredging,  at  48  cents,  90  cents,  and  $2  per  cubic 
yard,  '67,  147.— 1870.  W.  W.  and  B.  T.  Williams,  removal  of  bowlders,  '70, 160 ; 
'71,  162.     Barker,  Williams  &  Bangs,  rock  excavation,  revetting  wall,  etc., 
'71,  164.— 1871.  Barker  &  Williams,  continuing  improvement,  '71,  162-167; 
•72,  39,  199.— 1872.  Barker  &  Williams,  continuing  improvement,  '72,  198.— 
1873.  Boyle  &  Koach,  continuing  work  on  canal,  '73,  287, 289. — 1874.  Barker  & 
WilUams,  building  pier,  '75,  i,  50;  '76,  i,  103, 266, 270.— 1875.  Aucust  Wallbaum,* 
lace  stone,  at  64  cents  per  cubic  foot,  '75, 1,  267,269.    Henry  van  Vleck,  face 
stone  for  locks,  '76^  ii,524.    Boyle  &  Roach,  building  new  lock  masonry,  '75, 
1,367,269.    C.  C.  Barker  &  Son,  pier-work,  '76,  ii,  524.— 1877.  C.  S.  Barker, 
dredging,  '78^  1219. — 1879.  £.  A.  Wetmore  &  Company,  timber,  at  14^  cents  per 
cnbic  yufd,  '79,  1645.    Larkin  &  Patrick,  timber,  at  14.4  cents  per  cubic  foot, 
'79,  1646. 
Failing  bidders,  August  Wallbaum  and  T.  D.  Van  Wagenan,  '76,  ii,  524. 
Abstracts  of  contracts,  '66,  iv,  74 ;  '67,  152, 232, 233. 
Abstracts  of  bids,  '72,  198;  '73,  289;  '75,  1,268-270;  '77,  295;  '79,  1645. 
Fonn  of  bids,  '66,  iv,  68. 
Docnme nts.    (Not  publ ished  in  reports. ) 

Beports  of  Captain  Wliipple  in  1865,  '66,  i,  4,  iv,  6a-66. 
En^neers. 
Chief  of  Engineers. 
Beports,  '66,  i,  4,  ii,  41,  iii,  4, 7, 34,  iv,  67 ;  '67,  27,252;  '68,  36;  '69,34;  '70,  44,45, 
162;  '71,  42,43;  '72,  39,  40;  '73,  40;  '74,  i,45;  '75,  i,  50;  '76, 1,103,104;  '77, 
109,110;  '78,124;  '79,167. 
Board  of  Engineers. 
Becommended,  in  1858,  the  abandonment  of  west  channel  and  adoption  of  middle 
channel,  '66,  iv,  63. 
Engineers  in  Charge. 
Capt.  Augustus  Canfield,  1853,  '77,  924. 
Capt.  A.  N.  Whipple.  1859,  *66,  i,  4,  iv,  63-66. 
Cot  T.  J.  Cram,  1866-70,  '66,  ii,  41.    Beports,  '66,  iv,  62-68 ;  '67,  147, 148, 230-233, 

253-2.55;  '68,  139,151,152;  '69,  106,106,113;  '70,  162. 
Maj.  Walter  McFarlaud,  1870,  '70,  150. 
M^.  O.  M.  Poe,  1870-73,  '70,  150. 
Maj.  Godfrey  Weitzel,  1873-'—,  '73,  40.    Reports,  '73,  286;  '74,  i,  196, 198 ;  '75.  i, 

266;  '76,  i,747,ii,523;  '77,  921;  '79,  1641. 
Capt.  Alexander  Mackenzie,  in  temporary  charge,  1878.    Beport,  '78,  1217. 
Assistants. 
Capt.  F.  U.  Farquhar,  '66,  ii,  41. 
Capt.  G.  J.  Lydecker,  '67,  147 ;  '68,  140,  151. 
Capt.  H.  C.  Wharton.  '69,  34,  114, 115.    Report,  '70, 158. 
Alfred  Noble,  '71,  165;  '75,  i,2()6;  '76,  ii,523;  '77,  922;  '78, 1219;  '79,  1644. 
H.  A.  Ulffers.    Report,  '74,  i,  198. 

Capt.  A.  N.  Lee,  '74,  i,45;  '75,  i,50;  '76,  i,103;  '77,  109. 
Esttmates. 
By  Captain  Whipple,  1859,  for  dredging  river.  $50,000,  '66,  i,  4 ;— to  complete  middle 

channel,  Lake  George,  |71,010,  and  East  Necbish  Channel,  $14,290,  '66,  iv,63. 
By  Colonel  Cram,  1866,  to  complete  the  river  improvement,  $445,000,  '66,  iii,  34 ; 
regate  for  river  improvement,  $423,983,  '66,  iv,  66,  73 ;  revised,  in  1867,  to 
r,313,  '67,  255.    1867,  to  complete,  $323,983,  '67,  148, 230.    1668,  to  complete, 


*ii 


Contract  azmnlled,  '76, 11,  624. 
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exclusive  of  canal,  $398,393,  '68,  36, 140, 151.    1869,  for  various  improvementi 
of  river,  $141,021,  '69,  34,106. 
By  Major  Poe,  1870,  for  river  improvement,  $155,021.06 ;  for  canal  improvement, 
$1,000,000  to  $1,200,000,  '70,  160,  161, 162.    1872-73,  abstract  of  monthly  esti- 
mates for  materials  and  labor, '  73, 888.    1872,  for  new  locks,  $1, 159,330, '  74,  i,  197. 

By  H.  A.  Ulffers,  1874,  for  improvement  of  Hay  lake  Channel,  $3,136,977,  '74,  i,  199. 

By  Mxgor  Weitzel,  1876,  to  complete  projeotj.  except  locks,  ^265,000 ;  for  proposed 

improvement  of  upper  end  of  canal,  $210,000,  '76,  ii,525.    Iti77,  for  comptetioa 

of  existing  projects,  $570,000,  '77,  925.     1879,  for  completion  of  canal,  $195,000, 

'79,  1643. 

Financial  Statements. 

'66,  iii,  34 :  '67,  148 :  '63,  36, 140, 151 ;  '69,  34, 106 ;  '70,  45 ;  '71,  43, 167, 168 ;  '72,  40^ 
401;  '73,  40,288;  '74,  i,  46, 198;  '75,  1,50,268;  '76,  i,  104,  ii,  527 :  '77.  110,995; 
'78,  125, 1219 ;  '79,  167, 1644. 
£iegislation. 

Legislature  of  Michigan  resolved  to  cede  the  canal  to  the  United  States,  '69, 106; 
'70,  163.  Additional  legislation  may  be  necessary  to  secure  right  of  way,  or 
ownership  of  land  by  the  United  States,  '71,  166.  Conmussioners  appointed  by 
State  authority  to  condemn  lands  needed  for  enlargement  of  canal,  '71, 16^ 
167:  '72.  39,  195-198;  '73,  286;  '74,  i,45. 
Operations. 

Early  history  of  improvement,  '66,  iv,  63.  Historical  and  descriptive  sketeh,  illus- 
trated,'77,  922-924;  '79,  1644. 

1866-^67.  Dredging  in  middle  diannel,  Lake  Gtoorge ;  60  cubic  yards  removed,  '67, 
147  148. 

1867-^68.  Dredging  138.415  cubic  yards  from  middle  channel,  '68,  36,  140. 

1868-'69.  Dredging  76,342  cubic  yards  from  middle  channel,  '69,  34,  105. 

1869-70.  26,397  cubic  yards  removed  from  middle  channel,  '70,  44,  158.  Woik 
begun  on  improvement  and  enlargement  of  canal  to  give  14  feet  depth  of 
water, '70,  160, 

1870-^1.  Bowlders  and  earth  dredged  from  river;  ledge  of  limestone  blasted  sod 
removed  by  diver ;  30,383.17  cubic  yards  rock  and  4,307.19  cubic  yards  gnvel 
removed  &om  canal,  '71,  42,  162,  165. 

1671-72.  17,741.16  cubic  yards  rock  and  26,839.40  cubic  yards  of  gravel  remored 
from  canal;  57,681.11  cubic  feet  of  revetment  and  the  guard-gates  built,  '72, 
40,  201. 

1872-^73.  40,404  cubic  yards  rock  and  20,572  cubic  yards  of  gravel  excavated  from 
canal ;  32,120  cubic  feet  framing  and  23,337  cubic  feet  of  revetment  built,  '73^ 
286,287. 

1873-74.  Work  on  old  prism,  of  deepening  and  widening,  pier  revetment  and  lock- 
pit  for  new  lock  nearly  completed,  '74,  i,  45,  46. 

1874-75.  Materials  delivered  and  labor  performed,  '75,  i,  50,  266,  270. 

1875-76.  Abstract  of  labor  performed  and  materiads  delivered,  '76,  ii,  526. 

1876-77.  54,637  cubic  feet  of  cut  stone  delivered ;  113,373  cubic  feet  of  masonzT 
laid ;  arm  between  south  pier  at  the  foot  of  new  locks  and  the  shore  line  fiOea 
to  the  level  of  the  shore  and  banks  of  canal  raised,  '77,  109,  110. 

1877-78.  Work  on  locks  and  south  pier;  dredging  a  shoal  below  the  canal,  '78^ 
124,  1219. 

1878-79.  Work  on  lock  and  south  pier,  '79, 167, 1644.    History  of  operations  to  1879, 
'79,  1644. 
Physical  Characteristics. 

'66,  iv,  64;  '69,  113,  115;  '70,  44,  158;  '71, 163.    Mean  elevation  of  water,  '71, 169; 
'72,  202.    Of  Hay  Lake  Channel,  St.  Mary's  River,  '74,  i,  199.    Of  river  and 
rapids,  '77,  922.    Sketch  showing  water  curve  of  1877-78,  '78,  1818. 
Plaas. 

By  Colonel  Cram,  1866,  for  improvement  of  river  by  dredging,  revetting,  and,  pe^ 
haps,  blasting,  '66,  iv,  65,  67 ;  '67,  255 ;  '69, 106, 113-115.  1867.  To  deepen  and 
improve  canal,  '67,  255;  '69,  106,  107:  '70,  163. 

By  Major  Poe,  1870,  for  sheet  piling  1,000  linear  feet  of  dredged  channel  in  theEw^ 
Neebish  ;  estimated  cost,  |20,W0,  '7a  158. 

By  H.  A.  Ulfters,  1874,  for  improvement  of  Hay  Lake  Channel,  St.  Mary's  River,  by 
dredging  and  blasting;  estimated  cost,  $3,136,977.    Beport,  '74,  i,  198. 
Private  aad  Corporate  "VTork. 

Original  canal,  12  feet  in  depth,  built  by  a  private  company  at  a  cost  of  abont 
$1,000,000,  receiving  750,000  acres  of  land  in  payment  that  had  been  granted  to 
the  State  of  Michigan  by  the  United  States,  '66,  iv,  66 ;  '70,  160 ;  '77,  m  Pro- 
posed transfer  of  the  canal  to  the  United  States,  '78,  1217 ;  '79,  1641. 
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Projects. 

By  Board  of  Engineere,  1858,  for  abandoning  improvement  of  west  channel,  Lake 

George,  and  adopting  middle  channel,  '06,  iv,  63. 
^  Captain  Whipple,  18^,  for  improTement  of  river  by  dredging ;  estimated  cost, 

$80,000,  '66,  i,  4,  iv,  63-65. 
By  Colonel  Cram,  1866,  for  dredging  middle  channel,  Lake  George,  300  feet  by  14 

feet,  »66.  iv,  65,  67. 
By  Mjigor  Poe,  1870,  for  removing  bowlders  from  the  river,  '70,  160.    For  improve- 
ment and  enlargement  of  canal  to  14  feet  water  and  new  system  of  lockage ; 

approximate  estimate.  $1,200,000,  '70, 160.    1871.  Modifications  of,  '71, 163, 164. 
By  Major  Weitsel,  1876^  for  improving  upper  entrance  to  canal ;  estimated  cost, 

$210,000,  '76^  ii,  52o.    Historical  and  descriptive  sketch  of  original  project  for 

canal  and  its  enlargement  illustrated,  '77,  9'2sir-924, 
Ssrveys. 
1858.  Under  direction  of  Captain  Whipple,  by  J.  H.  Forster,  of  middle  channel, 

Lake  George ;  map,  '66,  i. 

1863.  Under  direction  of  Lieutenant-Colonel  Graham,  by  O.  N.  Chaffee,  '66,  iv,  64. 

1864.  Under  direction  of  Colonel  Raynolds,  '66,  iv,  64.     , 

1868.  Under  direction  of  Colonel  Cram,  by  H.  C.  Wharton  and  Lieutenants  Green 
and  Haupt  and  a  party  under  direction  of  Colonel  Raynolds,  of  parts  of  St. 
Mary's  Eiver.    Report,  '69,  113. 
1871.  Under  Major  Poe,  by  Alfrod  Noble,  of  canal.  '71,  165. 
1874.  Under  direction  of  Mt^or  Weitzel,  by  H.  A.  Ulffers,  of  Hay  Lake  Channel. 

Report,  '74,  i,  198-200. 
IS79,  Under  direction  of  Mi^or  Weitzel,  of  approaches  to  canal  for  16-foot  channel, 

•79,  168,  1643. 
Maps. 
By  J.  H.  Forster,  showing  dredging  in  middle  channel.  Lake  George,  '66^  i. 
By  Col.  Cram,  snowing  cross^seotion  of  middle  channel.  Lake  George,  '66,  iv,  65. 
By  M%|or  Weitsel.  five  plates,  showing  original  and  improved  canal,  '77,  924. 
Of  Northern  and  Northwestern  Lakes,  showing  locality  of  St.  Mary's  River  and 
Canal,  '66, 1.    Sketch  of  canal  improvement,  1878,  '78,  1218. 

[C.  C] 


ST.    SIMON'S    SOUHTD,    GA.,    connection    witli    Cumberland 
Sound. — (See  Cumberland  and  St.  Simon^s  Sounds.) 


SAIiEm  HABBOB,  IHASS.— Improvement  of. 


Appropriations. 

1873 115,000,  '73,  102. 


1874 10,000,  '74,  i,  lU. 

Commerce* 

Statistics,  '73,  1109;  '77,  172. 
Contracts. 

1873.  A.  R.  Wright,  dredging,  at  44  cents  per  cubic  yard,  '73,  1085. — 1874.  Curtis, 

Fobes  &  Co.,  dredging,  at  20-35  cents  per  cubic  yard,  '74,  ii,  313;  '75,  ii,403. 
Abstract  of  contracts,  '75,  ii,  403. 
Abstract  of  bids,  '75,  ii,  403. 
Ea§rineer8. 
Chief  of  Engineers. 

Reports,  '73, 102, 106;  '74,  i.  111;  '75,  i,  116;  '76,  i,  42;  '77,  37. 
Engineer  in  Charge. 
Lieut.  Co!.  George  Thorn,  1872-^77.    Reports,  '73, 1084, 1109;  '74,  ii,  312;  '75,  ii, 
402;  '76,  i,  167;  '77,171. 
Assistant. 
S.  Haagenscn.    Report.,  '73, 1109. 
Financial  Statements. 
'73,102;  '74,  i,  HI;  '75,  i,  117. 
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Operations. 

1872-73.  Removal  of  9,266.5  cubic  yards  by  dredging.  '73,  102, 1085. 

1873-74.  Removal  of  31,496  cubic  yards;  channel  160  feet  by  6  feet  from  deep 
water  to  South  River  entrance,  '74,  i,  111,  li,  313. 

1874-75.  Removal  of  43,503  cubic  yards,  completing  project,  '75,  i,  116,  ii,  403; 
'76,  i,  43.    History  of  operations,  '76, 1,  167;  '77,  172. 
Private  and  Corporate  Work. 

Long  Point  protected  by  private  parties,  '77,  172. 
Project. 

By  Lieutenant-Colonel  Thorn,  1873,  for  excavation  of  channel  300  feet  by  1,730  fest 
and  8  feet  deep  at  mean  low-water,  and  to  constnict  a  sea-wall  and  breakwater 
for  the  protection  of  Long  Point;  estimated  cost,  $55,000,  '73,  102, 1064,  llOS^ 
1111 ;  '74,  i,  111,  ii,  312.  Deemed unnecessarjr  by  Lieatenant-Colonel  Thooi,  as 
the  point  had  been  protected  by  private  parties,  '77,  37, 172. 
Surveys* 

1872.  By  S.  Haagensen,  '73,  102, 106, 109,  1110. 


SAlifilll  BITER,  N.  J.^lMPROTEMEMT  OF. 

Appropriations. 

1871 $4, 000, '71,  80, 695. 

1878 3, 000, '78,  62, 442. 

Commerce. 

Statistics,  '71,  695-697;  '79,  413. 

Contracts* 

1871.  American  Dredging  Company,  removal  of  look,  '71-  695. — 1878.  M.  F.  Brun- 
ard,  dredg^g,  at  22  cents  per  cnbic  yard ;  annalled,  work  readvertiBed,  and 
one  bid  received,  which  was  rejected,  '79,  413,  414. 

Abstract  of  contracts,  '71,  695. 

Abstracts  of  bids,  '71,  695;  '79,  414. 

Engrineers. 

Chief  of  Enginbers. 

Reports,  '70,  31,72;  '71,  80;  '78,  62;  '79,  68. 
Engineers  in  Charge. 

Lieut.  Col.  J.  D.  Kurtz,  1871,    Eeport,  '71,  694-697. 

Capt.  William  Ludlow,  1877,  in  temporary  charge,  '78;  431. 

Col.  J.  N.  Macomb,  1877-'—.    Reports,  '78*  442;  '79,  412. 

As  SISTANTS 

Capt.  William  Ludlow,  '79, 403. 
John  J.  Lee,  '79,  413. 

Estimates. 

By  Lieut.  Col.  J.  D.  Kurtz,  1870,  for  removal  of  fast  and  loose  rock,  to  obtain  a  depth 

of  7  feet  to  8  feet  of  water,  $4,000,  '71,  695,696. 
By  Colonel  Macomb,  1879,  for  completion  of  existing  project,  |3y000,  '79,  413. 

Financial  Statements. 

'71,  80,695;  '78,  62,442;  '79,  68,413. 
Operations. 

1871.  Rock  probably  removed  from  channel  to  9  feet  below  low-water,  '71,  695. 

1877-'78.  No  operations, '78*62,442. 

1878-*79.  Removal  of  1,400  cubic  yards  by  contract;  contract  annulled,  '79,  413. 

Physical  Characteristics. 

Described,  '71,  80,695,696,697;  '79,  412. 
Projects. 
By  Lieutenant- Colonel  Kurtz,  1871,  for  removal  of  rock  for  channel  200  feet  by  9 

feet;  estimated  cost,  $4,000,  '71,  695. 
By  Colonel  Macomb,  1878,  for  dredging  an  8-foot  channel  through  the  bar:  erttmated 

cost,  $3,000,  '79,  413. 
By  Colonel  Macomb,  1879,  to  unite  the  work  with  that  of  Cohanaey  Creek  in  one 
contract,  '79,  413. 
Surveys. 
1870.  By  Lieutenant-Colonel  Kurtz.    Report,  '71,  696. 
Maps. 
Chart  of  the  entrance  to  the  river,  '79,  412. 
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§jULEIII  BinSB,  M.  jr»9  lietween  Sltarptonni  asAtlie  Dela^rare 

Canal.— SuRYET  of. 

CofltmeFee. 

Statistics,  *79,  478. 


_  »• 

Chief  of  Enginsebs. 

Reports,  '78»  63;  '79,  75. 
Engineer  in  Charge. 

CoL  J.  N.  Macomb,  1878.    Report,  '79,  474. 
Assistant. 
John  J.  Lee.    Report,  '79,  476. 
Sstfmates. 
By  Colonel  Macomb,  1878,  for  5  feet  depth  of  water  to  Kiger's  Landing,  (7,800 ;  to 

Shaiptown,  inclnding  terminal  baafn,  $15,700,  '79,  ilS. 
By  John  J.  Lee,  1878,  for  5  feet  channel  to  Shorptown,  $20,672,  '79,  478. 
Pkjsieal  CliaracterisUcs. 

Described,  '79,  476. 
Plans* 
By  Col.  J.  N.  Macomb,  1878,  for  a  Jetty  at  the  month  of  the  canal ;  for  increasing 
the  capacity  of  the  canal  and  deepening  the  creek  to  10  feet  of  water;  not 
recommended,  '79,  475. 
By  John  J.  Lee,  1878,  for  obtaining  5  feet  depth  of  water  from  Delaware  Canal  to 
Sharptown  by  dredging,  '79,  477, 478. 


CTS. 

1878.  fiy  John  J.  Lee,  nnder  direction  of  Col.  J.  N.  Macomb.    Report,  '79,  474, 476. 


SAIilNE  BITER,  ARK.— Examination  of. 

Cenunerce. 

Boiefit  of  proposed  improvement,  '79,  1006. 
Statistics,  '79, 1006. 
Engineers* 
Chief  of  Engineers. 

Reports,  '78,  88;  '79,  118. 
Engineer  in  Cellrge. 

Capt.  W.  H.  H.  Benyanrd,  1878-^—,  '78,  88.    Report,  '79,  1003. 
Assistant. 
Zeph.  Harrison,  '79,  1003.    Report,  '79, 1004. 
Physical  Cliaracteiistlcs. 
General,  '79, 1004.    List  of  shoals,  '79,  1005.    Description  of  the  adjacent  country, 
'79,  1005.    Obstructions :  snags  and  leaning  trees,  '79,  1005. 
Plan. 
By  Zeph.  Harrison,  for  the  removal  of  snags  and  leaning  trees  by  the  operations  of 
a  snag-boat,  at  an  estimated  cost  of  $30,151,  '79,  1006. 
Private  and  Corporate  Work. 
Some  work  done  by  private  contract  in  cutting  down  leaning  trees  and  removing 
the  more  dangerous  snags,  '79,  1005. 
Hurvej* 
1878-79.  By  Zeph.  Harrison,  an  examination.    Report,  '79,  1004. 


SAI^HEOM  BITER,  COIVBr.— <See  Connecticut  River.) 


SAIiinOIV  BITJBB,  I¥.  ¥.— (See  Port  Ontario  Harbor.) 


SAN  ANTONIO  CBEEK,  CAIi.— (See  Oakland  Harbor.) 


SAUr  BUENATENTUBA  HABBOB,  CAL. -Examination  of. 

Commerce. 

Loss  of  vessels  and  steamers  at  this  harbor,  '79,  1771. 
Statistics,  '79, 1772. 
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Engrineers* 

Chief  of  Engineers. 

Reports,  '78,  137 ;  »79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Report,  '79, 1770. 
Plan. 
By  Lieatenant-Colonel  Stewart,  for  breakwater;   estimated  eost,  t5,8Ql,M6y  '79, 
1771.    Does  not  consider  a  harbor  of  refuge  necessary  at  this  point,  '79,  1772. 
Survey. 
Examination  ordered  by  act  approved  June  18, 1878 ;  assigned  to  LieatenantrColoniol 

Stewart,  '78^  137.    Report,  '79,  1770. 
Maps. 
Of  the  harbor,  1870,  and  sketch  of  plan  and  section  of  breakwater,  '79,  1772. 


SAN  DIEGO  HABBOB9  CAli.— Improvbmxnt  of. 

Appropriations. 

1852 J30, 000, '68,  886. 

1875 80,000, '75,  i,  124. 

1879 1,000,  '79,179,  1764. 

Commerce. 

The  requirementB  of  commerce  will  not  justify  the  Improvement,  '70,  513.    Benefit* 

of  improvement  to  commerce,  '76,  li,  622;  '77,  i,  121,  ii,  6^. 
Statistics,  '73, 1145;  '77.  ii,  999. 
Contract. 
1876.  With  George  A.  Johnson  and  Howard  Schuyler,  earth  and  stone  work  for  ooa« 

struction  of  levees,  '76,  ii,  622. 
Abstract  of  bids,  '76,  ii,  623. 
Engrtneers. 
Chief  of  Engineers. 
Reports  of,  '68,  73;  '70,  83;  '72,  97;  '73,  108;  '74, 1,  119;  '75,  i,  124;  '76,1,114; 
•77,  i,  121 ;  '78,  136;  '79,   179.    Letter  of,  to  the  Secretary  of  War,  '68,  8aa 
Approves  recommendation  of  Board  of  Engineers,  '76,  ii,  ^9. 
Boards  of  Engineers. 
Recommend,  1853  or  1854,  that  the  old  river  channel  be  reopened  and  a  bulkhead 
built  from  a  point  Just  south  of  Old  San  Diego  to  the  hills  on  the  otber  side  of 
the  sand  flat,  '70,  514.    Board  of  Engineers  tor  the  Pacific  Coast  consider  that 
no  injurious  changes  have  taken  place  in  the  channel  of  the  upper  part  of  San 
Diego  Harbor  since  1856,  '72,  998,  999. 
(Lieut.  Col.  B.  S.  Alexander,  president  of  Board  of  Engineers  for  Pacific  Coast.) 
Board  of  Engineers  for  the  Pacific  Coast  met  to  consider  the  plan  of  Lieutenant- 
Colonel  Stewart  for  the  improvement  of  San  Diego  Harbor  by  turning  the  San 
Diego  River  into  False  Bay.    Approve  of  the  modified  plan  of  Lieutenant-Col- 
onel Stewart.    Report,  '76,  ii,  630,  631. 
(Lieutenant-Colonels  Alexander  and  Stewart  and  M%|or  Mendell;   Lieutenant 
Wceden,  recorder.    Major  Mendell  dissents.) 
Engineers  in  Charge. 
M%j.  R.  S.  Williamson,  1870,  survey.    Report,  '70,  507,  511. 
Lieut.  Col.  B.  S.  Alexander,  1872-74,  current  observations.    Reports,  '72,  999, 

1000;  '74,  ii,  372. 
Maj.  G.  H.  Mendell,  1873,  examination.    Report,  '73,  1142. 

Lieut.  Col.  C.  S.  Stewart,  1875-^—.    Reports,  '75,  ii,  723;   '76,  ii,  621,  624;  '77, 
997;  '78,  1201;  '79,  1763. 
Assistants. 
Lieut.  G.  H.  Derby,  '70,  514. 

Lieut.  W.  H.  Heuer,  '70,  507,  511.    Report,  '70,  512. 
Capt.  Thomas  H.  Handbury.    Report,  '72, 1001. 
John  F.  Lewis,  '72,  1002. 
Lieut.  Johu  H.  Weeden.    Report,  '74,  ii,  373. 
C.  J.  Fox,  '75,  ii,  724. 
Estimates. 
For  changing  the  course  of  the  San  Diego  River  into  False  Bay : 
By  Lieut.  W.  H.  Houer,  ^92,428,  '70,  515. 
By  Capt.  T.H.  Handbury,  $61,167  (coin),  '72,  100.->. 
By  Maj.  G.  H.  Mendell,  $80,000,  $23,000,  '73,  1144 ;  '76,  ii,  &&,  631. 
By  Lieut.  Col.  C.  S.  Stewart,  $74,300,  $86,500,  $111,900,  $157,950,  '76,  ii,  027,  «& 
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SAN  OIEeO  HARBOB,  CAIj.— Continaed. 
Ftaanclal  Statements. 

•75,  i,  124,  ii,  724;  '76,  i,  114,  ii,  023;  '77,  121,  999;  »78, 136,  1201,  1208;  »79, 179, 
1764. 

Operatioiis. 

1853-^.  A  levee  was  built  aoroM  the  San  Diego  River  to  divert  it  into  ite  former 

channel  in  False  Bay,  '68,  886.    The  levee  carried  away,  '73,  1143. 
1876-^.  Work  completed  by  contract ;  7,384  feet  of  levee  bailt,  '77, 121,  999. 
1877-'78.  Levee  damaged  by  rain  repaired,  '78^  1301. 
1878-^9.  Repairs  of  damages  to  levees,  '79,  179,  1764. 
Pbjsieal  Cnaracteristlcs. 

Described,  '72, 1003.    Table  of  rain-fall,  '74,  ii,  375. 
Plans.    (See  also  Estimates.) 
By  Lieut.  O.  H.  Derby,  for  tnming  San  Diego  River  into  ite  old  channel  in  False 

Bay,  '70,  514. 
By  Lient.  W.  H.  Hener,  for  tnming  San  Diego  River  into  False  Bay  by  means  of  a 

bulkhead  and  canal,  '70,  515. 
By  Capt.  T.  H.  Handbnry,  for  changing  course  of  river  by  means  of  a  dam  and  dredg- 
ing, '72,  1005. 
By  May.  G.  H.  Mendell,  for  changing  the  course  of  the  river  by  means  of  a  system  of 
Jetties,  '73»  631. 
Prejcct. 
By  Lient.  Col.  C.  S.  Stewart  (as  modified  by  Board  of  Engineers),  for  the  improvement 
of  San  Diego  Harbor  by  changing  the  course  of  the  San  Diego  River  into  False 
Bay  by  cutting  a  new  channel  and  closing  the  old  one  by  an  earthen  embank- 
ment 6  feet  high  and  23  feet  wide  at  the  top,  riprapped  with  stone,  '76,  ii,  632. 
Secretary  of  "VTar. 

Approves  recommendations  of  Board  of  Engineers,  '76,  ii,  629. 
Sarveys* 
1853.  By  Lieut.  O.  H.  Derby,  '70,  514. 
1869.  By  Lieut.  W.  H.  Hener.    Report,  '70,  512. 
1872.  By  Capt.  T.  H.  Handbnry.    Report,  '72,  1001. 
1875.  By  Lieut.  John  H.  Weeden,  '75,  ii,  724. 

[E.  A.  C] 


SA1VDU8K¥  CIT¥  HABBOR,  OHIO.— Improvement  of. 

AMropriatlons* 

1^  (survey) |400.    Act  of  May  20 

1844 15,000,  '66,  iii,  33. 

1852 15,000,  '66,  iii,  33. 

1864 10,000, '66,  iii,  33. 

1866 38,580,  '66,  iii,  33. 

1870 10, 000, '70,  48 ;  '71,192. 

1872 13,000,  '72,  43,227. 

1873 25,000, '73,  43. 

1874 25,000, '74,  i,  217. 

1875 25,000,  '75,  i,  54. 

1876 25,000, '76,  i,  107. 

1878 20,000,  '78,  128,1256. 

1879 1,000, '79, 171,1686. 

Total  to  1879 $222,980. 

Cemmerce. 

The  general  commerce  of  the  lakes  benefited  by  a  harbor  of  refugo,  '66,  iii,  33.    Re> 

quirements,  *73,  331. 
Statistics,  '66,  iii,  33,  iv,  75 :  '67,231;  '68,  152;  '69,  131;  '70, 173;  '71,  192;  '72, 

227;  '73,327;  '74,  i,  217;  '75,  i,  297;  '76,ii,554;  '77,959;  '78,1254;  '79,1684. 

Ceatracts. 

1866.  Thomas  Dunbar  &,  Co.,  dredging,  at  75  cents  per  cubic  yard,  '66.  iv,  35,74; 
'67,  143.— 1869.  Patrick  Smith,  dredging,  at  33f  cents  per  cubic  yard,  '69,  131 ; 
'70,  174.— 1871.  O.  J.  Jennings,  dredging,  at  26^  cents  per  cubic  yard,  '71,  192; 
'72,  226.— 1872.  William  Richardson,  dredging,  at  34  cents  per  cubic  yard,  '73, 


cox,  dredging,  at  llf  cents  per  cubic  yard,  '77,  958, 959.    O.  J.  Jennings,  dredg- 
32  EN 
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COMtracto — Continaed. 

ingy  at  11  cents  per  cnbio  yard,  '77,  95^,959.^1878.  J.  C.  &>  J.  H.  Dayis,  dndg- 
ingy  at  12  cents  per  cubic  yard,  '79,  1685.— 1879.  J.  G.  &,  J.  H.  Dayis,  dredging, 
at  12  cents  per  cubic  yard,  '79, 1685. 
Alwtractsofbids. '6e,iy,  35r  '70,173;  '71,192;  '73,327,328;  '77,958,959;  '79l 
1672, 1685. 
EBifineers* 
Chief  of  Engineers. 
Beports, '66,i,4,ii,41,iii,6,33,iy,34;  '67,29;  '68,39;  '69,36;  '70,47,48;  '71, 
46;  '72.  43;  '73,  43;  '74,  i,  49;  '75,  i,  54;  '76,  i,  107;  '77, 113;  '78^  128;  '7^ 
171. 
Enoineess  in  Charge. 
lient.  CoL  T.  J.  Cram,  1864-^69,  '66,  i,  12;  '69,  116.    Beports,  '66^  1,  13, 24, 25,  iv, 

33, 35,  7a-75 ;  '67,  143, 230-233 ;  '68, 148, 151, 152. 
MiHJ.  Walter  MoFarUnd,  1869-71.    Reports,  '69»  130;  '70^  173. 
Capt.  G.  L.  Oillespie,  1871-73.    Reports,  '71,  191 ;  '72,  226. 
Bii^.  F.  Harwood,  1873-74.    Reports,  '73,  326;  '74,  i,  217. 
Lieut.  Col.  C.  £.  Blunt,  1874-^6.    Reports,  '75,  i,  296 ;  '76,  ii,  554. 
MaJ.  N.  Michler,  187&-^78.    Reports,  '77,  957;  '78»  1253;  '79,  1672. 
Maj.  John  M.  Wilson,  1878-^—.    Report,  '79,  1682. 

AaaTaXAN*r8 

Capt.  F.  U.  Farquhar,  '66,  U,  41,  iy,  33. 
Capt.  G.  J.  Lydeoker,  '68, 151. 
Bsttmates. 

By  Lieutenant-Colonel  Cram,  1864,  for  entire  improyement,  $38,580 ;  for  dzednng 

channel  on  outer  bar  400  feet  wide  by  12  feet  deep,  |6,580,  '66,  i.  5,24,  iy,34,73L 
By  Major  McFarland,  1869,  for  channel  oyer  inner  bar  250  feet  wide  oy  12  feet  deep^ 

$10,000,  '69,  37, 130, 131. 
By  Capt.  G.  L.  Gillespie,  187^' for  improyement  and  protection  of  old  channel, 

$578,050 ;  for  dredginff  witnout  protection  of  banks,  $50,000 ;  for  new  channel 

through  Horse-Shoe  Shoals,  $412,500,  '73,  330,331. 
By  M%|.  F.  Harwood,  1873,  to  widen  inner  channel,  $30,000 ;  to  construot  channel 

through  outer  bar,  $100,000,  '73,  327. 
By  Lieut.  Col.  C.  £.  Blunt.  1876,  to  complete  channel  on  outer  bar  150  feet  wide  bf 

15  feet  deep.  $25,000 ;  for  improying  inner  channel,  $80,000,  '75,  i,  297 ;  for  dikes 

to  protect  channel,  $300,000;  to  extend  the  15-foot  channel  to  the  city  wharves, 

$105,000,  '76^  ii,  554. 
By  MaJ.  John  M.  Wilson,  1879,  for  completion  of  existing  project,  $20,000,  '79, 1684. 
FtnaDCial  Statements. 
'66,  iii,6,33;  '67,  143;  '68,  148.151;  ♦69,  131;  '70,  173;  '71,  192:  '72,  227;  '7a  43; 

'74,  1,49,217;  '75,  i,297;  '76,  ii,554;  '77,  959;  '79,  128,1256;  '79,  171, 16d6. 
Operations.    (Suspended  since  1852.) 
1867-'68.  17,632  cubic  yards  remoyed  by  dredging,  '68,  39,148. 
1868-'69.  17,685  cubic  yards  remoyed  by  dredging,  '69,  130. 
1869-70.  Operations  suspended,  '70,  173. 
1870-71.  33,692  cubic  yards  remoyed  from  inner  channel,  cut  60  feet  wide  by  %5(V 

feet  long,  '71,  192. 
1871-72.  30,784  cubic  yards  remoyed  from  inner  channel,  '72,  226. 
1872-73.  34,000  cubic  yards  remoyed,  '73,  326,327. 
1873-74.  Channel  75  feet  wide  by  15  feet  deep  completed  oyer  the  shoal  in  the  bs7> 

'74,  i,  217. 
1874-75.  84,808  cubic  yards  remoyed  fix>m  the  outer  bar,  '75,  i,  54. 
1875-76.  89,561  cubic  yards  remoyed  from  outer  bar,  '76,  ii,  554. 
1876-77.  Operations  suspended,  '77,  958 
1877-78.  Dredging  by  contract,  '78,  128, 1253. 
1878-79.  Dredging  by  contract,  '79,  171, 1672, 1683. 

History  of  operations  to  1879,  '75,  i,  296 ;  '76^  u,  554 ;  '77,  957, 958 ;  '79, 1682. 
Physical  Characteristics. 

'66,  iii,  6,  iy,  84, 36 ;  '68,  39;  '69,  180;  '72,  226,227;  '73,  328-^1. 
Plans. 
By  Lieutenant-Colonel  Cram,  1864,  for  two  parallel  piers  to  protect  the  channel,  *6^ 

iy,  34 ;  '67,  143. 
By  Major  Gillespie,  (1)  1872,  recommends  the  improyement  of  western  channel,  '72, 

226;  (2)  1873,  for  dredging  the  old  channel  200  feet  wide  by  14  feet  dee^  Boa 

8,000  feet  of  protection  pierins ;  (3)  new  and  more  direct  channel  through  Hono- 

Shoe  Shoals,  and  4,500  feet  of  protection  piering ;  (4)  continuation  of  uDpTOje- 

ment  to  existing  channel  and  dredging  annually  instead  of  building  protectiott 

piers,  '73,  330,  Si. 
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If^j.  F.  Harvrood,  1873,  ooDsideTs  that  i>eiinaneDt  completion  cannot  be  effeotnal 
without  confining  channel  between  canal  dikee,  '73»  327;  '74, 1,217. 
Projects. 

Ozwnal,  crib- work  for  protection  of  Peninsnla  Point,  '75,  i,  896, 297. 

By  Colonel  Cram,  1864,  800  feet  of  pier  and  dredging  to  12  feet  in  depth  the  outer 
bar,  '66, 1,24. 

By  Major  McFarland.  1870,  for  dredging  the  inner  bar,  '70. 173. 

By  M^jor  Qillespie,  1873,  for  deepening  the  west  channel  to  14  feet,  '73,  42, 327, 331. 

By  Ldentenant-Colonel  Blunt,  1876,  for  deepening  to  15  feet,  '79,  1683. 
Surveys. 

18G9.  By  M^jor  McFarland,  '69, 131. 

187a.  ByH%j.O.L.Gi]le8pie, '73,  328-331. 


Of  Northern  and  Northwestern  Lakes,  showing  location  of  harbor,  '66^  i. 

[E.  A.  C] 


SAlfDU8K¥  BITEB«  OHIO.— iMPROYBMBirr  of. 
Appropriations. 

1857 $20,000,  '67,  143. 

1872 10, 000, '72,  43. 

Commerce. 

Statistics,  '66,  iv,37;  '68, 152;  '72,  226;  '73,  326. 
Contracts. 

1867.  With  Thomas  Dunbar  &,  Company,  for  dredffinff,  at  27  cents  per  cubic  yard, 
'67,  144,216.-1872.  With  O.  J.  Jennings,  for  dredging,  at  25  cents  per  cubic 
yard,  '73,  326. 

Abstracts  of  contracts, '67,  232,233:  '68, 152;  '73,  326. 

Abstracts  of  bids,  '67,  216;  '73»  326. 

Form  of  bids,  '67,  215. 

Engrineers* 

Chief  of  Enginbers. 
Reports,  '66,  ii,41,  ui,  6,  33;  '67,  28;  '68,  39;  '69,  36;  '70,  47;  '71,  46;  '72,  43; 
'73,  43. 
Engineers  in  Charge. 
Col.  T.  J.  Cram,  1866^69.    Reports,  '66,  iv,  35 ;  '67, 143, 214, 230-233 ;  '68, 147, 151, 

152. 
MflJ.  W.  McFayland,  1869-^1,  '69,  36.    Reports,  '69, 130;  '70,  173. 
Capt.  G.  L.  Gillespie,  1871-73,  '71,  189.    Report,  '72,  226. 
Maj.  F.  Harwood,  1873,  '73,  42.    Report,  '73,  325. 
Assistants 
Capt.  F.  U.  Farquhar,  '66,  ii,  41,  iv,  35, 36. 
Capt.  G.  J.  Lydecker,  '68, 151. 
Financial  Statements* 
'67,  144,230;  '68, 147,151;  '69,  130;  '70,  173;  '72,  226;  '73.  326. 

Operations. 

1867-^68.  41,697  cubic  yards  were  removed  by  dredging,  '68;  147, 
1868-^69.  27,353  cubic  yards  dredged  during  the  fiscal  year,  '69,  36. 
1869-^0.  No  operations;  appropriation  ezlSbusted,  '70,  173;  '71,  46. 
187S^-^3.  Appropriation  or  1872  expended  in  dredging  a  9-foot  channel  fromiLTec: 
mouth  to  the  head  of  navigation,  '73,  43. 
Piiysical  Characteristics. 

Described,  '66,  iv,  36. 
Private  and  Corporate  UTorftL. 
Sandusky  County  subscribed  (5,000  and  individuals  $12,000,  a  total  of  $17,000 ;:  ex- 
pended in  dredging,  '66,  iv,  36. 
Projects. 

By  Col.  T.  J.  Cram,  1866,  for  a  channel  from  160  to  200  feet  wide,  with  a  deplhtof  18. 
feet,  from  the  mouth  of  the  river  to  Fremont ;  will  require  the  excsvation,  by 
dredging,  of  185,075 cubic  yards;  estimated  cost,  $67,955.53,  '66,  iv,  36^37;: '67, 28.. 
By  Captain  Gillespie,  1872,  for  a  d-foot  channel,  '72,  226;  '73,  43. 
Survey. 
Ordered  by  act  approved  June  23, 1866,  '67,  143 ;  assigned  to  Col.  T.  J.  Cram,  ,'66,  ii, . 
41 ;  made  by  Capt.  F.  U.  Farquhar,  under  direction  of  Colonel  Crvmi.  Report, . 
'66,  iv,  35-37 ;  cost,  $468.90,^67, 143. 
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SANDir  CSLBBU,  (BIO),  N.  T.— Survbt  of. 

Commerce. 

Benefits  as  a  harbor  of  reftage,  '76^  ii,  604, 60&.   Local  commercial  intereets,  '76,  ii,  604. 
Statistics,  '76,  ii,<J04-606. 
EBffineers. 
Chief  of  Enoineehs. 

Report,  '76^  i,  112. 
Engineers  in  Charge. 
Capt.  T.  W.  Maurice,  1828,  '76,  ii,  603. 
M^.  J.  M.  WilsoD,  1876.    Beport,  '76,  ii,  603. 
Assistant. 
WiUiam  P.  Judson.    Report,  '76,  ii,  603. 
Estimate. 

By  Msj,  J.  M.  Wilson,  for  piers,  reyetmeat,  and  dredging,  $182,600,  '76,  ii,  OOS,  606. 
Physical  Characteristics. 
General,  of  Big  Sandy  Creek,  '76,  ii,  604-606.    Velocity  of  CTurent,  '76^  ii,  605.   Dan- 
gers of  Mexico  Bay,  '76,  ii,  604. 

Plan. 

By  Maj.  J.  M.  Wilson,  to  constrnct  a  harbor  of  refuge ;  two  parallel  crib-piers  150 
feet  apart,  and  each  1,800  linear  feet  long,  500  linear  feet  pile  revetmeiit^  and  80 
linear  feet  pile  protection ;  estimated  cost,  $182,600,  '76,  li,  605, 606. 
SwTFeys. 

1828.  Under  direction  of  Capt.  T.  W.  Maurice,  '76,  ii,  603. 

1875.  Under  direction  of  M%|.  J.  M.  Wilson,  by  W.  P.  Judson.    Report,  '76,  ii,  60& 


SAN DT  HOOK9  Bf*  J.— Removal  of  wreck  from  channel. 


Appropriatl< 

^3.  $15,000,  '73,  86,941. 
Enffiiieers. 
Chief  of  Engineers. 

Report,  '73,  86. 
Engineer  in  Charge. 

Lieut.  Col.  John  Newton,  1873,  '73,  84.    Report,  '73,  941. 
Assistant. 
Julius  H.  Striedinger,  '73,  941. 
Expenditure. 

$7,556.26,  '73, 86. 
Fiaancial  Statements. 
'73,86. 

Operations. 

1873.  Removal  of  wreck  of  schooner  Chas.  H.  Moller ;  25.5  feet  of  water  obtained ; 
rifle  powder  piiiicipally  used,  28  charges,  work  done  by  Mredlabor,  '73;  86,941. 


SAIVDY  BITER  (BIO),  KT.— Improvement  of. 
Appropriations. 

1878 $12,000,  '78.  108. 

1879 12,000,  '79,  146,1355. 

Conunerce. 

Products  of  valley,  '75,  i,  761,  763;  '76,  ii.  143.    Commerce  of  Louisa  Fork  doef 
not  justify  improvement  by  looks  and  dams,  '76^  ii,  140.    Commerce  limited  to 
rafting,  '76^  ii,  142. 
Engineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  73;  '76^  i,  90;  '78. 108;  '79,  145. 
Engineer  in  Charge. 
M^.  W.  E.  Merrill,  1875-^—,  '75,  i,  73;  '76^  ii,  90.    Reports,  '75,  i,  756;  '76,  U, 
140;  '79,  1353. 
Assistant. 
J.  E.  Bell,  ^75, 1,  756;  '76^  ii,  140.    Reports,  '75,  i,  760 ;  '76^  ii,  140. 
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SANDT  BITER  (BIO),  KIT.— Continaed. 

By  Mbj,  W.  £.  Merrill,  1875,  for  improvemeiit  from  moath  to  Piketon ;  altfo  Louisa 
Porlc^  from  moath  to  Warfield,  by  slack- water,  22  locks  and  dams,  |1,922)536, 
'75, 1,  757,  759.  A  temporary  improvement  by  removal  of  obstmctions,  |15,000, 
•75,  i,  759. 

Looks  and  dams  on  Lonisa  Fork  not  jnstified;  improvement  should  be  limited  to 
cloaing  chutes  and  removing  obstmctions,  at  estimated  cost  of  913,000,  '7€^  ii, 
140, 144. 
Fimaneial  StatemenUu 

'78,  108;  '79,146,  1355. 

1^78-^79.  Improvement  of  river  between  Louisa  and  Catlettsburg  and  on  eaoh  of 
the  forks.  Above  Louisa,  hj  the  removal,  by  hired  labor,  of  o,758  snags,  4,S57 
&llen  trees,  4,098  cords  oi  dmt,  and  4,013  cubic  yards  rock  removed  from  chan- 
nel, '79,  146,  1353. 

Phjrslcal  Characteristics. 

Length  of  river  and  tributaries,  '75,  i,  756, 760,  762 :  '76,  ii,  140,  142.  Description 
of  river  and  valley,  '75,  i,  760 ;  '76.  ii,  141.  Fall  of  river,  '75,  i,  756,  760,  766 : 
•76,  ii,  140,  142,  145.  Width  of,  '75,  i,  761 ;  '76,  u,  141.  Discharge  of,  '75,  i, 
761 ;  '76,  ii,  142.    Geology  of  basin,  '75,  i,  763. 

Plaiis. 

By  Maj,  W.  £.  Merrill,  1875,  for  improvement  to  depth  of  4  feet,  by  slack-water  navi- 

Ktion — ^looks  and  dams — ^from  mouth  to  Louisa  Fork,  26  miles;  thence  by 
»uiBa  Fork  to  Piketon.  86^  miles.    Also  improvement  of  Tug  Fork,  from 
Louisa  to  Warfield,  35  miles,  requiring  22  locks  and  dams ;  locks  200  feet  by  45 
feet :  lift  about  10  fbet ;  dams  of  timl^r  cribs  filled  with  stone ;  estimated  cost, 
$1,922,536. 
Further  examination,  1876,  does  not  justify  present  improvement  of  Louisa  Fork  by 
locks  and  dimis,  '76,  ii,  140,  144. 
Projects. 
Temporary  improvement  of  river,  1875,  by  removal  of  obstructions,  '75,  i,  759;  '76^ 

u,  140, 144 ;  '79, 146,  1353. 
Permanent  improvement,  1879,  by  locks  and  dams,  daaos  to  be  of  timber  and  subse- 
quently to  be  replaced  by  movable  dams :  first  lock  and  dam  to  be  bailt  at 
Louisa,  '79,  145, 1355. 


1874-^5.  From  mouth,  via  Louisa  Fork,  to  Piketon,  112^  miles ;  also  of  Tug  Fork 
ftom  Louisa  to  Warfield,  '75,  i,  73,  756,  760 :  '76,  ii,  140. 

[L.  Y.  ai 


SAlf   FitAlfCISCO   HARBOB9   €JX.— (See  Blossom   Bock,   Noonday 

Bock,  Patrician,  and  Bincon  Bock.) 


SAN  JACIIVTO  RITEB.— (See  Oaj.yeston  Bay  sHip-CHAinnsL.) 


SAN  JOA<|UI]V  BIVJEB,  €Al4.— Impro^hcment  of. 

Apprapiiatioii. 

1876, 1^,000,  '77,  122. 

Commerce. 

Statistics,  '78, 1303;  '79,  1765. 
Centract. 

1877.  With  John  Hackett,  dredging,  '78, 1302 
Abstract  of  bids,  '78,  1303. 
Abstract  of  contract,  '78,  1304. 
engineers. 
Chikf  or  Enginerbs. 

Beports,  '75,  i,  124;  '77,  122;  '78,  136;  '79.  179. 
£nginrsr  in  Charge. 

Lient.  CoL  C.  S.  Stewart.    Beports,  '75,  ii,  726;  '77,  999;  '78, 1302;  '79, 1764, 
Assistants. 

Lient.  John  H.  Weeden.    Beport,  '75,  ii,  727. 

W.  P.  Smith,  '78»  1302. 
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SAN  jrOAaVIN  HiriEII,  CAIi.— Co&tiiiaed. 

fistimate. 

By  Lieat.  John  H.  Weeden^  for  dredgmg,  canal,  and  dams,  $55,000,  '75,  ii,  729. 
Financial  Statements. 

*77,  122,  1000 ;  '78,  136,  1303 ;  '79,  179,  1765. 
Operations. 

1877-78.  Work  done  by  contract :  23,013  cubic  yaidB  of  material  remoyed  by  dredg- 
ing, '78,  1302. 
1878-'79.  No  operations,  '79,  1765. 
Physical  Characteristics. 

General,  of  San  Joaqnin  Kiver,  '75,  ii,  728. 
Plan. 
By  Lieut.  Jofau  H.  Weeden,  1875,  for  the  improvement  of  the  San  Joaquin  River  by 
dredging  Stockton  Channel,  excavation  of  a  canal  at  Turkey  Bend,  and  clodng 
secondary  channels,  '75,  ii,  729. 
Project. 
By  Lieut.  Col.  C.  S.  Stewart,  for  the  improvement  of  the  San  Joaquin  River  by  cut- 
ting away  the  points  opposite  the  sharp  bends  near  the  outlet  to  Bum's  cut-eif 
and  Devil's  Elbow,  and  dredging,  '78, 1302. 
Surveys. 
By  Lieut.  John  H.  Weeden,  1876.    Report,  '75,  ii,  727. 
By  Assistant  W.  P.  Smith,  ^78, 1302. 

Survey  of  river  below  Stockton,  1877,  under  direction  of  Lieutenant-Colonel  Stewart, 
•79,  1764. 


SABr  liUIS  OBISPO  If  ABBOB,  CAI^.— Examination  or. 

Commerce. 

Loss  of  vessels  and  steamers,  '79, 1768. 
Statistics,  '79,  1768. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  137;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart,  1878.    Report,  '79,  1765. 
Plan. 
By  Lieutenant-Colonel  Stewart,  for  a  breakwater;  estimated  cost,  $7,269,476,  '79. 
1767.    Does  not  consider  a  iiarbor  of  refuge  at  this  point  necessary,  '79, 1769. 
Snrvejr. 

Examination  ordered  by  act  of  June  18,  1878 :  assigned  to  Lieut.  Col.  C.  S.  Stewart, 

•78,  137.    Report,  '79,  1765. 
Maps. 
Of  the  bay  and  harbor,  and  plan  and  sections  of  breakwater,  '79, 1766. 


SAN  PEDRO,  €AI«.— (See  Wilmington  Harbor.) 


SANTA  BARBARA  GHANBTi:!.  AND  HARBOR.— Ezaminatiok  of. 

Commerce. 

Not  large,  '75,  ii,  725;  '79.  1769. 
Statistics,  '75,  ii,  725. 
Engineers. 

Chief  of  Engineers. 

Reports,  '75,  i,  124;  '78^  137;  '79,  180. 
Engineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart,  1875-'—.    Reports,  '75,  ii,  724 ;  '79,  1769. 
Plans. 
No  i>lan  was  submitted  in  1875,  as  Lieutenant-Colonel  Stewart  considered  the  mak- 
ing of  a  permanent  available  harbor  at  this  point  as  hopeless,  '75,  ii,  725. 
By  Lieut.  Col.  C.  S.  Stewarf,  for  a  breakwater  1,320  yards  long ;  estimated  coKt, 
13,571,232,  '79,  1770.    Does  not  consider  a  harbor  of  refuge  necessary,  '79, 1770. 
Sninrejr. 

Examination  under  direction  of  Lieutenant-Colonel  Stewart,  '79.  1769. 
Map.  ' 

Of  Santa  Barbara,  1870,  and  sketch  of  plan  and  section  of  breakwater,  '79, 1770. 
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SANTA  CBUSy  CAXi«*-£XA3iiNAnoN  of. 

CoHunerce* 

The  whole  commerce  of  the  coast  would  be  Rieatly  benefited  by  the  impiovemeiit, 

•71,  920. 
SlATlimcs,  '74,  i,  376,  377. 


Chief  of  Enoinerbs. 

Reports,  '71,  97 ;  '74,  i,  119. 
Enqinkbrs  in  Charge. 
Maj,  R.  8.  Williamfion.    Report,  '71,  917. 
Lient.  Col.  C.  S.  Stewart.    Report,  '74,  ii,  376. 
Estimates. 
By  oommiMioD  appointed  by  the  legislature,  for  a  breakwater,  $5,702,400,  '71,  919. 
By  Lieatenant-Cotonel  Stewart,  for  bieakwater,  |11,285,226,  '74,  ii,  377. 
LestolaUon. 

Act  of  the  legislatare  of  California  approved  Febraary  11,  1870,  appointing  a  com- 
mission  to  examine  the  harbor  of  Santa  Crnz.    Report,  '71,  918. 
Plans. 

By  commission,  for  a  breakwater  of  stone,  three-foorths  of  a  mile  in  length,  '71,  919. 

By  Lientenant-Colonel  Stewart,  for  a  breakwater,  '74,  ii,  377. 
Sarrejr. 

The  harbor  included  in  the  Coast  Survey,  '71,  91H. 


SAlf  TEE  RITER)  S.  €•— Survey  ordered  by  act  of  March  3,  1879,  '79,  95. 


SAUOATUCK  HARBOR,  COlVIir.— (See  We6TPORT  Harbor.) 


SAVOATUCK  HARBOR.  MICH.— Improvement  of. 

Appi^priations. 

1809  (allotted) |23, 900,  '69,  33. 

1869  (aUotted) 6,039,  '69,  22. 

1870 10,000,  '70,  43. 

1871 10,000,  '71,  41. 

1872 15,000,  '72,38. 

1873 10,000,  '73,39. 

1874 10, 000, '74,  i,  45. 

1875 10,000,  '75,  i,  49. 

1876 3, 000,  '76,  i,  36,  102. 

1878 2,500,  '78,  123. 

1879 5,000,  '79,  165 

Total  to  1879 (105, 439. 

list  of  appropriations,  '79,  1629. 
Commerce. 

Ck>nsidered  as  a  harbor  of  refuse,  '67,  27,  130 ;  '75,  i,  258 ;  '76,  ii,  509.  Benefits  of 
improvement, '67,  130.  «Justification  of  improvement,  '67,  130;  '76,  ii,  r»09. 
Local  interests,  '67,  128,129:  '77,  917;  '79,  1626. 

Statistics,  '67,  129,  i:30;  '69.  96;  '70,  142;  '71,  153;  '73,  278;  '74,  i,  191;  '75,  i, 
258;  '76,  ii,  508;  '77,  ii,  918;  '78.  1213;  '79,  1626, 

Coatracts. 

1869.  R.  A.  Conolly,  materials  and  labor ;  expired  October  31 ;  extended  to  August 
30,  1870,  '70,  140.— 1871.  F.  L.  Tobel,  materials  and  labor,  '71.  152.  Parkhiirst 
and  Wilkinson,  materials,  '71, 152. — 1873.  John  Roost,  materials  and  labor,  '73, 
276;  annulled  and  the  work  done  by  hired  labor,  '74,  i,  45,  191. — 1874.  Coats 
and  Geer,  materials  and  labor,  '75,  i,  256. 

Abstracts  of  bids,  '71,  152;  '75.  i,  257. 

Abstracts  of  contracts,  '70,  140;  '71,  152;  '75,  i,  257. 
EaiTiaeers. 

Chief  of  Enqinkbrs.      • 
Reports,  '67,  17,  26;  '69,  33;  '70,  43;  '71,  41;  '72,  38;  '73,  39;  '74,  i,  45;  '75,  i, 
49;  '76,  i,  102;  '77,  1U8;  '78.  12:?;  '79,  165. 
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SAIJOATVCK  HARBaR,  MICH.-Coiitinaed. 

Enyineerft— Continned. 
Board  of  Emgineebs. 
To  consider  the  projeot  of  improvement  as  proposed  by  Captain  Farqnhar. 
Board  approve  and  recommend  the  plan  proposed,  viz,  for  2,700  linear  feet  of 
revetment  for  the  protection  of  the  left  bank  of  the  river  from  abrasion,  '69, 
96,99,  100;  '74,  i,  190. 
jXientenant-Colonel  Woodroff,  Major  Wheeler,  and  Captain  Farqnhar. ) 
To  examine  harbor  and  recommend  modification,  if  any,  of  present  plan  of  im- 
provement.   Board  reoommend  that  the  injored  portions  of  present  revetment 
be  restored  and  that  the  river  side  of  revetment  be  protected  by  brush  and  stone, 
•75,  i,  258;  '76,  ii,  509, 510. 
(MiigorB  Houston,  Wilson,  and  Mansfield.) 
Enginbebs  in  Chaboe. 
Maj.  J.  D.  Graham,  1855-'57,  '67, 17 ;  '76,  ii,  508.    Reports,  S.  Doc.  42, 35th  Cong., 

Ist  Sess.,  pages  99, 175. 
Capt.  F.  U.  Farqnhar,  1869-^.    Reports,  '69,  96;  '70.  140;  '71,  151;  '72, 182. 
Capt.  S.  M.  Mansfield,  1872-^—.    Reports,  '72, 191 ;  '73. 276 ;  '74,  i,  190 ;  '75,  i, 256; 
•76,  ii,  506 ;  '77.  917 ;  '78,  1212 ;  '79,  1625. 
Assistants. 
W.  T.  Casgrain.    Report,  '67. 128. 
W.  B.  Gaw.    Report.  '73,  277. 

J.  R.  Mayer,  S.  uoc.  42,  35th  Cong.,  1st  Sess.,  page  96. 
Eftttmateft. 
By  Mijor  Graham,  1857,  piers,  revetment,  and  dredging,  $64,099.63,  8.  Doc.  42,  35tli 

Cong.,  1st  Sess.,  pages  100. 175. 
By  Mai.  J.  B.  Wheeler,  1869,  piers,  dredging  in  channel  and  bay,  and  repaizB  to  old 

work,  1203,295.80,  '67,  132;  '74.  i,  190,191;  '76.  ii,  507,509. 
By  Captun  Farqnhar,  1869  (see  also  Board  of  Engineers),  revetment,  pier  extension, 
and  dredging,  ^,39a48,  '69. 100;  '71,  41.152;  '72.  38,192;  '74,  i,  190:— pro- 
tection of  old  dab  pier,  |6^000,  '70.  141 ;  '74,  1,  190;  '76,  ii.  507. 
By  Board  of  Engineers,  1875,  for  protection  of  revetment,  (10,000,  '75,  i,  2S9. 
By  Major  Mansfield,  1877,  additional  for  completion  of  existing  projecti  $^458.74, 
•77,  108,917;  |39,058.74,  '79,  166,1626. 
Expenditures*    (See  also  Financial  Statements.) 

For  repairs  to  Jnne  30, 1876,  J15,245.36,  '76,  ii,  508  ;-in  1878-79,  $2,247.91,  '79, 1685. 
Fioancial  Statements* 
'69,  33, 96 ;  '70.  43. 141 :  '71,  41, 151 ;  '72,  38, 192 ;  '73,  39, 278 ;  '74,  i,  45, 191 ;  '75.  i, 
49,258;  '76^  i,  102,  li,  508 ;  '77,  108,918;  '78^  123,1213;  '79,  165,1627. 
Operations* 


North  Bide. 

Sonth  Ride. 

1 
1 

Dredg. 
ing. 

Bemsrke. 

Year. 

i 

L.fL 

L.fL 

C      Pile  pier. 

■ 

••• 

1 

L.fL 

Befbrenoss. 

1867 -*68 

L,/t 

aydt. 

Repairs 

'flO.  100. 

1888-60 

Ko' operations  dnring  year 

'00.88.88. 

1880 -'70 

1,200 

'70.141;  'Td.i.lM; 

'1O,U,60M10. 
»71,  4C16I.'   T*!*. 

1870 -'71 

Hiiior repairs;  revetoient  on 
left  side  completed  to  esat 
end  of  slab  pier. 

1871  -72 

366 

11,283 

100;  '76.ii,6I«. 
'72,88,182:   f4,i. 
'73.  lb.  2%:   'M,  i, 

1872 -'73 

280 

Bepairs  to  old  work;  pile  pro- 
tection completed. 

Wing-dam  built  in  river  243 
linear  feet 

Work  by  hired  labor 

1878 -'74 

100;  'TOASU. 
'74,1,46.101. 

^76. 1.40. 288:  lOtU. 

1874 -'76 

400 

1875 -'76 

334 

Bepairs  to  sonth  pier 

Bepairstooldwork;  deoking. 
Stone  lightered  fttmi  sonth  to 

north  pier. 
General  repairs..... 

608|611. 
'^.  U.  506.  S08. 

1870 -'77 

1 

'77. 10&  017. 

1877-78 

'78.  Ul  1212. 

1878 -'70 

'79,166^1626. 

" 
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SAVOATVCK  HABBOR,  MICH.— Centinaed. 

OMmtioii»— Continned. 

DamageB  by  riyer  freshet,  '69,  99, 100 :  '76^  ii,  609. 

History  of  operations  to  1874,  '74,  i,  IdO;  '76^  ii,  607,506;  to  1878,  '79, 1036. 

Abstracts  of  materials  naed  and  work  done,  '70, 141 ;  '71, 151 :  '72, 182, 193 :  '76,  ii, 
506 ;  '79,  1625. 
Physical  Cbaracteristics. 

General,  of  Kalamazoo  River,  '67,  128,130;  '69, 100;  '73,  278;  '76,  ii,  508,509,510. 
Plans*    (See  also  Estimates.) 

By  Captain  Farqnhar,  1869,  revetment,  pier  extension,  close  piling,  and  dredging, 
69,  100. 

Private  aad  Corporate  W^rlu 

Well-constmcted  slab  pier  bnilt  by  a  company  of  mannfactorers  and  shippers  with 
a  subscribed  capital  of  $30,000,  '67,  130;  '69,  33,190;  '74,  i.  190;  '76,  ii,  509. 
Repairs  to,  extension  of,  and  protection  of  north  pier,  '69,  100 ;  '76,  ii,  509. 
Projects* 

By  Mi^or  Qraham,  1857,  parallel  crib  piers  250  feet  apart ;  close  piling  within  river ; 
dredgine  to  8  feet  in  channel,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  100. 

By  Major  wheeler,  1867,  for  parallel  crib-pier  extension  to  12  feet  of  water ;  dredg- 
ing in  channel  and  bay ;  estimated  cost,  |203,295.80,  '67, 27, 130, 132 ;  '74,  i,  190 ; 
•76,  ii,  509. 

By  Captain  Farqnhar,  1869,  for  pile  revetment  on  south  side  2,700  feet  in  length ;  also 
1,600  feet  on  nortn  side,  770  feet  close  piling,  192  feet  crib-work,  and  dredging, 
at  an  estimated  cost  of  |86,398,  '69,  96, 100;  '74,  i,  190;  '76,  ii,  507.  Approved 
by  Board  of  Engineers,  '69,  101 ;  '76,  ii,  510. 

To  secnre  old  slab  pier,  1870,  by  a  facing  and  backing  of  pile-work,  '70,  43,141: 
'76,  ii.  507.  Drodging  outfit  to  be  paid  for  from  the  appropriations  for  this  and 
other  narbors :  for  the  improvement  of  same,  '69,  85. 

By  Captain  Mansneld,  1873,  for  wing-dam  within  river,  '73^  277 :  '74,  i,  191. 

Defects,  1875,  of  present  plan  of  improvement ;  discusiAon  of  various  projects,  '75,  i, 
256,259. 

By  Board  of  Engineers,  1875,  repairs  to  and  protection  of  revetment,  '75,  i,  259. 
HmrvejB* 

1856.  Directed  by  M%|or  Graham,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  95. 

1867-^68.  Directed  by  Major  Wheeler,  '69,  101 ;  '76^  ii,  508. 

1869-^1.  Directed  by  Captain  Farqnhar,  '69,  101 ;  '76,  U,  510. 

1872, 1876.  Directed  by  Captain  Mansfield,  '76,  ii,  511. 

[E.A.C.] 
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LBpropriattens* 

1826 $60,000  00.    Act  of  May  18. 

1832 25,000  00.    Act  of  July  3. 

1833 8,430  62.    ActofMarch2. 

1834 30,000  00.    Actof  June28. 

1835 20,000  00.    Act  of  March  3. 

1838 15,000  00.    Act  of  July  7. 

1852  (survey) *10, 000  00.    Act  of  August  30. 

1852 40,000  00.    Act  of  August  30. 

1855 161,000  00.    Actof  March 3. 

1872 50,000  00, '72,653. 

1873 50,000  00, '73,  70. 

1874 50.000  00, '74,  i,  78;  '78,573;  '79,742. 

1875 70, 000  00, '75,  i,  83 ;  '78^  5r3;  '79,742. 

1876 62,000  00, '76^1,  70;  '78,573;  '79,742. 

1878 70,000  00, '78,77,573;  '79,742. 

1879 100,000  00, '79,  97,743. 

Totaltol879 $811,430  62. 

(193,132.96  was  appropriated  for  the  relief  of  Henry  S.  Wells  for  work  done  by  him 
under  contract  with  the  Secretary  of  the  Treasury  in  1866,  act  of  Februaiy 
27,  1874. 

*Por  survey  of  SavBDnah,  Ookmulgoe,  Flint,  and  Chattahoochee  Bivers. 
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ConiHierce. 

Detmuids  of,  '78,  67il ;  '79,  740.     Large  incieue  of,  '73,  746.    BenefiU  of  iiiintaT»- 

meutto,  '78,573,574 
Statistics. '72,659,660,661,662;  '73,746;  '77,376;  '78,675,577,578;  '79,7«,Ke. 
C«alract8. 


reu. 

CcntiMitor. 

Contnetfot- 

■73,  jr.l,  -TW,  i,  «L 

SSffi|:SS^2S'X'K.",'a^ 

MO 

Americui  Dndglog  Compuiy. . 

1B7T 

!i'i'e£irs^i,-c™^r:; 

Dredgtae/fttWwmVpio-'CTiblo  yiid  '.-  ,  'T^^rJ        ' 
l>Tedging,Btl4|cenUp«raubloyiird...    '70,744. 

Abstracts  of  bids,  '73,  748;  '73,  ii,  32:  '79,  743,744. 
Abstracts  of  contraots,  '73,  749;  '79,  744. 
EBKiiicers. 

Chikf  op  Ekginberb. 

Eeiwrts, '66,1.3;   '71.71;  '72,65,66;   '73,69;  '74,1,77;  '7S,i,  83;   '76,  1,69; 
•77.67;  '78.77;  '79,96,99. 
Board  ok  Enginberb. 

Convened  Fobmary  3,  1853,  to  consider  a  project  for  the  removal  of  obBtractions 
in  tbo  SavaDiiatt  Btver  at  a  place  called  the  "wrecks"  and  the  improTementof 
said  rivur.  The  board  recommend:  (1)  to  deepen,  widen,  and  straighten  tfae 
channel  over  the  "  wrecks" ;  (3)  to  close  the  channel  between  Fie  and  Hatch- 
insou's  Islands;  (3)  to  build  ajetty  at  the  lower  end  of  Fig  Island;  (4)tobiiUd 
deflecting  work  above  King  Island ;  (5)  to  dredge  at  Tfbee  EnoU  and  soeh 
other  points  as  might  l>e  necessary,  '73,  737. 

(Professor  Bache,  Captain  Bowman,  and  Lientenant  Gilmer.) 

Convened  at  New  York  June  8,  1875,  to  take  into  consideTfttiou  and  r^ort  ajtoo 
the  general  Bubjeot  of  the  improrement  of  Savannah  Bivor  and  HarDor. .  The 
boa^  coincide  with  the  views  expressed  by  the  engineer  in  charge  in  his  report 
of  August  '^,  1873.  The  board  are  of  the  opinion  that  a  crib-dam  at  the  Crois- 
Tides  would  be  preferable  to  a  deflecting  jett^,  bnt  as  the  appropriation  is  small 
the  Jetty  is  recommended  ss  a  temporary  device.     Report,  '76,  i,  i'Sl, 

(Colonel  'Tower  and  Lientenant-  Colonels  Wright,  Newton,  and  Gillmore.) 
Enoinbkbs  tx  Crabok. 

LieuLcnaut  Mansfiold,  1835-'37,  '73,  7;I7. 

M^.  6.  A.  Gillmore,  1872-'—.  Reports, '72,  653;  '73,734,751;  '74,ii,C;  '75,  ii, 
32;^76,  i,  432;  '77.  373;  '78,  672;  '79.  740. 

Capt.  William  Ludlow.     Report,  '72,  655. 
Capl,  D,  P.  Heap.     Report,  ^73,  749, 
E.  Bliennan  Gould,  '75,  ii,  34. 

Capt.  James  C.  Post.     Reiwrt,  '77,  373, 374 ;  '78,  573. 
George  Dftutienoy,  '78,  572. 
8.  L.  Kremont,  '79.  37.     Beport,  '79,  746. 
J.  P.  Canwn.     Report,  '79,  750. 
EaAlinates. 
By  Major  Gillmore.  for  the  removal  of  obstructions  and  dredging,  $128,700,  '72,  tSo- 
By  Capt.  William  Ludlow,  for  the  removal  of  obstructions,  the  wreck  of  the  QeoTgis, 

and  dredging,  1149,800.  '72,  669. 
By  Ma.iorGiirmoro,  for  dredging,  $60,000,  '73,740;— for  jetty  at  Cross-Tides.  f36,000. 
'73,741;— for  crib-dam,  dredging,  and  bulkhead, 9481,330,  '73,747;  '76,  i,  434; 
'78,  573. 
By  Cant.  D.  P.  Heap,  for  dredging,  19,100,  '73,  749. 
By  J.  P.  Carson,  assistant,  for  the  improvement  of  the  Savannah  above  AuguMs. 

8188,875  and  |285,090,  '79.  749. 76)i. 
By  Lieutenant-Colonel  Gillmore,  for  the  improvement  of  the  Savannah  from  An- 
gusta  to  Trotter's  Shoals,  |45,000  and  $124,000,  '79,  749. 
Financial  Statcmeats. 
'73,70.748;  '74,  i,77,ii,8;  '75.1,83,11,36;  '76,1,70.434;  '77,68,376;  '78;  77,573; 
'79,97.713. 
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Oi^ratioifts* 


1804-'09   ... 

18SS-*54.... 
1855-*56.... 
l«5«-*57.... 
lS6S-'66.... 
W%-*7Z .... 
l«73-74  .... 
1874-75.... 
1875-76-... 
1875-77.... 

18T7-78 

1878-79.... 


PUm  driven  in  olumnel  between  Hntchlnflom  and  Argyle  Idanda. . 

Deepening  channel  over  the  "wreoks" 

Tig  Idand  Channel  closed 

ObstractUma  at  the  * '  wrecks  * '  removed 

Deflecting  work  boilt  fh>m  end  of  King  Island 

Bamoval  of  wrecks,  cribs,  and  other  oMtmctioDS 

Removal  of  obetractions  and  dredgine 

8  wrecks  and  1  loaded  lighter  removed 

See  tabolar  statement  oi  dredging 

do 

186  linear  feet  of  temporary  dam  destroyed ;  crib  removed 

See  tabular  statement  of  dredging 

553  linear  feet  of  dam  built 


'73,738. 

'73,  734. 

'73,734.785. 

'74,  i,  77. 

'79,  i,  83,  ii,  88. 

'7«,  i,  69, 70. 

'77,67,68,878,874. 

'78, 574. 

'79,  96, 741, 746. 


Dredging  (cubic  yards). 


•1813-74 
1874-75. 
1875-76. 
18W-*77. 
1877-78 
1878-79. 


69,869 
99, 992 
18,849 
6,895 
17,471 


9^850 
25,047 


OT,688 
19,634 


2,486 

27,108 

189,848 

115,189 


27,181 


61,054 
7,995 


12,012 
10,948 


References. 


'74,  i,  77. 
'79,  ii,  32, 33. 
'76,1,89,70. 
'77,  67, 68, 873. 
'78,  674. 
'79,97. 


*  Total  amount  dredged  in  1873-74  stated  as  166, 600  cubic  yards,  79,  07, 740. 

Phjrsical  Characteristics* 

General  deBcription  of,  '73,  738,739;  '75,  ii,  36;  '79,  748,750,756.  Rise  and  fall  of 
river,  '73, 736 ;  '79, 746.  Distance  to  wfaicli  salt  water  ascends  the  stream,  '75, 
ii,34,35.  Method  of  ganging  described,  '78,  574;  '79,  97,743.  Freshets,  '79, 
748. 

Plans. 

By  Lieutenant  Mansfield,  ISS^-^,  to  construct  a  dam  across  the  Cross-Tides  between 

Hutchinson  and  Argyle  Islands,  '73,  737. 
By  Captain  Mackay,  1^,  for  a  system  of  piers  to  be  placed  so  as  to  diminish  the 

breadth  of  the  inlet  and  outlet  of  Back  River,  '73,  737. 
By  Lieutenant  Smith,  1649,  for  closing  the  channel  between  Fig  and  Hutchinson 

Islands  and  the  construction  of  2  Jetties,  '73,  737. 
•  By  Captain  Lndlow,  for  the  removal  of  the  wreck  of  the  Georgia  and  other  obstruc- 
tions from  the  channel,  and  dredging,  '72,  659. 
By  M%jor  Gillmore,  for  dredging  at  Cross-l^des  and  the  construction  of  a  Jetty 

from  the  end  of  Argyle  Islands,  '73,  740. 
By  Captain  Heap,  for  a  channel  125  feet  wide  and  12  feet  deep,  '73,  749. 
By  J.  P.  Carson,  for  the  improvement  of  the  Savannah  from  Augusta  to  Anderson- 

ville,  and  from  Andersonville  up  the  Tugaloo  River  to  Browns,  a  distance  above 

Augusta  of  150  miles,  '79,  749. 
By  Lieutenant-Colonel  Gillmore,  for  improvement  of  the  river  from  Augusta  to 

Tutter's  Shoals,  64  miles,  '79,  749. 
Private  and  Corporate  Worii* 
City  of  Savannah  expended  |200,000  in  dredging  and  removal  of  obstructions,  '72, 

656;  '73.734. 
Projects* 
By  Board  of  En^neers,  1853 :  (1])  to  widen,  deepen,  and  straighten  the  channel  over 

the  *' wrecks'';  (2)  to  close  cnannel  between  Fig  and  Hutchinson  Islands:  (3) 

to  build  a  Jetty  at  lower  end  of  Fig  Island;  (4)  to  build  deflecting  work  aoove 

King's  Island ;  (5}  drec|gin^,  '73.  737, 7:«. 
By  M^jor  Gillmore,  for  removing  obstructions  from  channel  below  Fort  Jackson 

and  opposite  upper  end  of  Eloa  Island,  and  dredging,  '72,  653. 
By  M%jor  Gillmore,  for  closing  Cross-Tides  by  a  crib-dam,  enlarging  water-way 

at  city  front  and  Fig  Island,  new  bulkhead  above  Kensey's  Mills,  and  dredging; 
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Projects— Continued. 

estimated  cost,  $481,330,  '73,  741-747.  For  (1)  a  temporary  jetty  from  lower 
end  of  Arffyle  islands  450  feet  lon^r ;  (2)  deepening  water-wav  between  King's 
and  Hutcnmson  Islands ;  (3)  dredging  along  city  front ;  (4)  opening  a  new 
channel  near  sonth  bank  of  river,  below  Fig  Island ;  ^5)  increasing  depth  of 
present  channel  abreast  of  Elba  Island ;  (6)  the  widening  of  present  channel 
northeast  of  Fort  Pulaski;  estimated  cost,  $70,000,  '75,  U,  34;  '76^  i,  432,441. 
Approved  by  Board  of  Engineers,  '76,  i,  444. 
By  Lieutenant-Colonel  Gillmore,  for  a  submer^^  dam,  composed  of  riprap  resting 
on  a  mattress  of  fascines  or  a  brush  and  timber  foundation,  '78^  77, 573. 

Surveys* 
1855.  Included  in  Coast  Survey,  '73,  740. 

1872.  By  Capt.  WUUam  Ludlow,  '72,  653.    Beport,  '72,  655. 

1873.  Besurvey,  '73,  748. 

1878.  Examination  above  Augusta  by  Assistant  J.  P.  Carson.    Report,  '79y  747,750. 
Map. 
Sketch  showing  cross-section  of  dam,  '79,  742. 

IE.  A.  C] 
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Appr^piiatioiis. 

1870 $15. 000, '70,  71 ;  '71,79. 

1871 10,000, '71,79,692;  '72.780. 

1872 40,000,  '72,  76,  77,  780,  78L 

1873 40,000,  '73,81,867. 

1874 20,000,  '74,  i,  91,  u,  139. 

1875 20,000,  '75,  i,  98,  ii,  387,  188. 

1876 20,000,  '76.  i,  60,  273;  '77,  55,  263. 

1878 30,000,  '78^61,439. 

1879 25,000,  '79,69,418. 

Total  to  1879 $220,000,  '79,  417. 

€»iBaierce. 

Bapidly  increasing,  '71,  79,  692. 

Statistics,  '73,  888;  '74,  ii,  139;  '75,  u,  189;  '76^  i,  272,  273;  '77,  264;  *7B,  439; 
'79,  420. 
Contracts. 
1870.  American  Dredffing  Company,  dredging,  at  30  cents,  40  cents,  and  60  eenti 
per  cubic  yard,  '71,  693. — 1872.  American  Dredging  Company,  removal  of  rock, 
at  $17  per  cubic  yard,  '73,  868.    W.  H.  Beard,  dredging,  at  32  cents,  '73,  868.— 
1873.  American  Dredging  Company,  removal  of  rock,  at  $25.50  per  cubic  yard, 
'74,  ii,  139. — 1874.  Auierican  Ih«aging  Company,  dredging,  at  18  cents  per 
onbio  yard,  '75,  ii,  188.— 1876.  Morns  F.  Brainard,  dredging,  at  Hi  cents  per 
cubic  yard,  '77,  265. — 1877.  Morris  F.  Brainard,  dredging,  at  18  cents  per  enbie 
yard,  '77,  265. — 1878.  American  Dredging  Company,  dred^ng,  at  10  cents,  21i 
cents,  and  28  cents  per  cubic  yard,  '79,  419.    Thomas  Cuning,  removal  of  rock, 
at  $23.50  per  cubic  yard,  '79,  419. 
Abstracts  of  contracts,  '71,  693;  '73,  868;  '74,  ii,  139;  '75,  U,  186;  '77,  265. 
Abstracts  of  bids,  '71,  693;  '73,  868;  '74,  ii,  139;  '75,  ii,  188;  '77,  265;  '79,  419. 
Enslaeenu 
Chief  of  Enoineebs. 
Reports,  '70,  71;  '71,  79;  '72,  76;  '73,  81;  '74,  i,  91;  '75,  i,  98;  '76,  i,  59;  *77, 
54 ;  '78^  61 :  '79,  69. 
Ekgimeebs  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-77.    Reports,  '71,  692;  '72,  780;  '73,  867;  '74^  ii, 

138;  '75,  ii,  187;  '76,  i,  271;  '77,  26:^. 
Capt.  William  Ludlow,  in  temporary  charge,  1877,  '78,  431. 
Col  J.  N.  Macomb,  1877-'—.    Reports,  '78,  439 ;  '79,  416. 
Absistants. 
Capt.  M.  R.  Brown,  '71,  77;  '72,  74;  '73.  79;  '74,  i,  90;  '75,  i,  96 ;  '76^  i,  5a 
Capt.  WilUam  Ludlow,  '77,  52 ;  '78,  431 ;  '79.  403. 
Thomas  Valentine.    Report,  '79,  417,  439. 

By  Lieutenant-Colonel  Kurtz,  1870,  for  dredging  and  removing  rook  byblastiDgi 
$257,700,  '74,  ii,  139,  140.  Increased,  1874,  by  $42,000,  '74^  u,  140.  IncMfled 
again,  1875,  $75,000,  '7$^  i,  273 ;  '77,  264 ;  '79,  417. 
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Ftaanciiil  Statements* 

•71.  79,  692;  '72,  77,  781;  '73,  81,  868;  '74,  i,91,  li,  139^  '75,  i,  98,  ii,  188;  '76,  i, 
60,  273;  '77,  55,  265;  '78^  61,  439;  '79,  69,  418. 


1870-^1.  Dredging  by  contract  at  entrance  into  the  Delaware  Riyer  and  other  places, 
•71,  79,  692. 

1871-'72.  Dredging  at  Tariona  plaees,  '72,  76,  780. 

1872-73.  68,404  cnoio  yards  sand,  etc..  removed  by  dredging;  300  cnbic  yards  rock 
remoYed  hv  blasting  at  varions  places,  '73,  81,  867. 

1873-74.  104.993  cnbic  yards  sand,  etc.,  dredged  ana  606  onblo  yards  of  rock  removed 
by  blasting,  '74,  i,  91,  ii,  138. 

1874-75.  Dredging  by  contract,  '75,  i,  97.  ii,  187. 

1875-76.  46,257  onoic  yards  sand  removea  by  dredging,  '76,  i,  59,271,  272. 

1876-77.  Abont  50,000  cnbic  yards  material  removed  by  dredging,  '77,  54, 264. 

1877-78.  Abont  67,000  cnbic  yards  removed  by  dredging,  '78,  61,  4*^",  43a 

1878-79.  Abont  188,000  cnbic  yards  clay,  gravel,  etc,  removed  by  dredging;  100 
cnbic  yards  rock  removed,  '79,  69,  417. 

Summary  of  operations  since  1870,  '76,  i,  272. 
Ftajrsical  Characteristics. 

Described,  '71,  692;  '72,  780;  '73,  807. 
Projeets* 

By  Lieutenant-Colonel  Kurtz,  1870,  for  increasing  width  and  denth  of  channel  at 
the  confluence  of  Schuylkill  and  Delaware  Rivers  and  other  places  by  dredging 
and  blasting ;  estimated  cost,  |257,700.  '74,  ii,  139, 140.  Modified,  1875,  by  en- 
larging the  cut  from  the  Delaware  into  the  Schuylkill  to  300  feet  wide  by  24 
feet  deep.  '75,  ii,  187 ;  '76.  i,  272 ;  '77, 264.  Modified,  1879,  to  a  24-foot  channel 
to  Girard  Point,  20  feet  to  Gibson's  Wharf,  and  18  feet  to  Chestnut  Street 

Bridge;  estimated  cost,  $374,700,  '79,  417. 

tarvey. 

1879.  Under  direction  of  Col.  J.  N.  Macomb,  '79,  417. 
Maps. 
Charts  of  the  river  from  its  month  to  Girard's  Point :  from  Penrose  Ferry  Bridge 
to  Yankee  Point,  and  from  Point  Breeze  to  Gibson^s  Wharf,  '79,  418. 

[C.  C] 


SCITUATE  HARBOB,  MASS.-SuRVznr  of. 
Appropriations. 

1^  (snrvey) $180.    Act  of  March  2. 

1852 1,000.    Act  of  August  30. 

Commerce. 

Bequiremeuts  of;  '79,  287,  290.    Justification  of  improvement,  '79,  287,  289. 
Statistics,  '79, 287,  288. 
Engineers. 
Chibf  of  Engineers. 

Reports, '78,  46;  '79,52. 
Enginrebs  in  Charge. 
Colonel  J.  D.  Graham,  186&.    Report,  '66^  i,  36. 
Lieut.  Col.  George  Thorn,  1878.    Report,  '79,  284. 
Assistant. 
Sophus  Haagensen,  '79,  285. 
Bstimateft. 
By  Lieutenant-Colonel  Thom,  1878,  for  dredging  to  10  feet  in  depth,  $120,000;  for 
two  breakwaters,  |55,000;  if  dredged  to  15  feet  in  depth  |80,000  additional, 
'79,  286. 

Phrsical  Characteristics. 

DescriptioD,  '79,  285,  288,  289. 

Plans. 

By  Lieutenant-:Colonel  Thom,  1878,  for  two  breakwaters,  800  feet  and  730  feet  in 
length,  and  dredging  the  basin  10  feet  to  15  feet  in  depth;  the  former  recom- 
mended, '79,  285,  2^. 
tarveir. 
1878.  By  Sophus  Haagensen,  under  direction  of  Lieutenant-Colonel  Thom.    Report, 

'79,  284. 
Map. 
Showing  the  improvements  proposed  for  making  it  a  harbor  of  isfage^  '79^  284. 
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SGUPPBRIVOIVO  RITEB,  N.  €•— iBiPBOTBUBrr  or. 

Appropriations. 

1878 J2, 000, '79,  92. 

1879 2,000, '79,  92. 

Commerce* 

Commercial  interests  of  the  a^acent  oomitry,  '79,  699. 

Statistics,  '79,  699. 
Contract. 

Bid  received  but  rejected,  '79,  699.    Abstract  of  bid,  '79,  699. 
IBngineers* 

Chief  of  Engikebbs. 
Report,  '79.  92. 

Engineer  in  Charge. 
Capt.  C.  B.  Phillips,  1878-^—.    Report,  '79,  698. 
Financial  Statements. 

'79,  92,  699. 
Fliysicai  Ciiaracteristics. 

Sharp  bends  and  sunken  stumps  obstraotiug  navigation,  '79,  699. 
Project. 
By  Capt.  C.  B.  Phillips,  to  secure  a  channel  80  feet  wide  and  9  feet  deep  at  ordinary 
stage  of  water  by  dredging,  at  an  estimated  cost  of  12,000 ;  to  cut  off  bends  and 
remove  stumps  m>m  the  channel,  at  an  estimated  coist  of  |6,000,  '79,  698,  699. 
Survey. 
1878.  An  examination,  under  the  direction  of  Capt.  Phillips,  '79,  698. 


SEBAWAIN O  BITEB,  MICH.— Ihpboyemez«t  or. 


Appropriation. 

lOTS 


rs,  $8,000,  '75,  i,  51. 
Commerce. 

The  approach  of  any  but  the  smallest  coasting  vessels  will  always  be  impracticahle, 

'73,  307. 
STATISTICS,  '75,  i,  275,  291 ;  '76,  ii,  537. 
Contract. 

1875.  J.  P.  Clark,  dredging,  '76,  ii,  537. 
Enipineers. 
Chief  of  Engineers. 

Reports,  '73,  42;  '75,  i,  51,  53;  '76.  i,  104;  '79,  170. 
Engineer  in  Charge. 

Maj.  G.  Weitzel,  1873-^6.    Reports,  '73,  306;  '75,  i,  275,  290 ;  '76;  ii,  537. 
Assistants. 
H.  A.  Ulffers.    Report,  '73,  307. 
Capt.  A.  N.  Lee,  '75,  i,  290 ;  '76^  ii,  537. 
Financial  Statements. 

'75,1,51,275;  '76^  ii,  537. 
Operations. 

1875.  Dredging  channel  100  feet  by  6  feet  by  2,000  feet,  '76^  i,  104,  ii,  537. 
Pliysical  Cliaracteristics. 
Description,  '73,  307:  '75,  i,  275,  291.    Material  removed;  clay  mixed  with  saod 
and  gravel,  '76,  li,  537. 
Project. 
By  -Captain  Lee,  1874,  concurred  in  by  Mi^or  Weitsel,  for  dredging  cut  100  feet 
wide,  6  feet  deep  from  mouth  of  river  to  6  feet  curve  in  bay ;  expending  thei^ 
propriation  of  1875,  $8,000,  and  sowing  of  wild  rice  on  the  banks ;  straighten- 
ing and  deepening  the  river  as  far  as  funds  available  will  permit,  '75,  i,  291, 
292;  '76,  ii,  537. 
Private  and  Corporate  Worii. 

116,000  expended  by  private  enterprise  in  opening  the  river,  '73,  307;  '75,  i,  :91. 
Snrreys. 

1873.  Under  direction  of  Miyor  Weitzel,  by  H.  A.  Ulffers.    Report,  '73,  306,  307. 

1874.  Under  direction  of  Mfjor  Weitzel,  by  Ci^t.  A.  N.  Lee,  '75^  i,  290. 
1879.  Under  direction  of  Mi^or  Harwood,  a  resurvey,  in  progress,  '79, 170. 


SECRETART  CREEKf  MI^*— Survey  ordered  by  act  of  Harch  3, 1879,  '79^81. 
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SE£K01VK  BFTlSHt  VU  I«-(See  Fawtuokst  Bivbr.) 


SHEBOTOAN  HABBOB,  WIS.-^Improvsment  of. 


Appropriatieiis. 

1852 $10, 000 

1864  (allotted) 10,000 

1866 47,598 

1867 8,000 

1869  (allotted) 14,850 

1870 15,000 

1871 15.000 

1872 18,000 

1873 10,000 

1874 10,000 

1875 12,000 

1876 6,000 

1878 4,000 

1879 3,000 


00,  '66.  iii,  35. 

00,  '66,  iii,  35. 

91,  •66,iu,  3&    '74,  i,  14a 

00,  '67,  22. 

00,  '69,  22. 

00,  '70,  35. 

00,  '71,  33. 

00,  '72,  22. 

00,  '73,  33. 

00,  '74,  i,  39. 

00,  '75,  i,  43. 

00,  '76,  i,  96. 

00,  '78,  116. 

00,  '79,  164. 


Total  to  1879 |183, 448  91. 

Statement  of  appropriations,  '74,  i,  148. 
Commerce. 
Justification  of  improvement,  '66,  iii,  35,  iv,  127;  '67,  75;  '68,  102;  '76^  ii,  374. 
Importance  as  a  harbor  of  refnee,  '66,  i,  19 ;  '67,  75, 76.    Early  commerce  and 
shipping  at  Sheboygan,  '76,  ii,  374. 
Statistics,  '66,  iv,127;  '67,  76,77;  '68,  102;  '70,  94:  '72,  122;  '73,  206;  '74,  i,147, 
148;  '75,  i,208;  '76,  ii,  373, 374, 379 ;  '77,  865;  '78,  1163;  '79,  1518. 
Contracts* 


1852 
1806 
1806 
1866 
1868 
1800 
1870 
1871 
1872 
1873 
1874 


Contractor. 


Mr.  Hawley 

DelltDgham  A,  Company 

Lochlin  Sc  Jenkins 

Saneer,  Ledlio  &,  Corse  . 

L.  K.  Moxzy 

&M.  Barrett 

F.lLKnapp 

do..:.. 

T.Windlate* 

E.Gnien 

Fox  ^Howard 


Contract  for— 


Crib  work 

Materials 

do 

Materials,  labor,  and  dredging 

Dredging 

Materials  and  labor 

do 

do 

Materials,  labor,  and  dredging. 

Materiids  and  labor 

Dredging 


Beferences. 


^76,  il,  376. 

»66,  iv,  127. 

'66,  iv,  127. 

'66,  iv,  127. 

'68,  30, 102,  108. 

'69,26;  '76,U,  877. 

'71, 112. 

'71, 113. 

'73,206;  '76,  ii,  37a 

'73, 206. 

'75,  i,  206. 


*  Violated,  contract  annulled,  '73, 206;  '76,  ii,  878. 

AbBtTact«  of  bids,  '66^  iv,  128;  '68,  103;  '75,  i,  209. 
Abstracts  of  contracts,  '67,  57;  '68,  102. 
Engineers. 
Chief  of  Engineers. 

Reports,  '66,  i,  5,  iii,  12;  '67,  22;  '68,  29;  '69,  26;  '70,  35;  '71,  33;  '72,  32;  '73, 
33;  '74,  i,39;  '75,  i,43;  '76,  i,96;  '77,  100;  '78.  115;  '79,  154. 
EIngineers  in  Charge. 

Lieut.  Col.  James  Kearney,  1854,  '76,  ii,  376. 

Maj.  J.  D.  Graham,  1856.    Report,  S.  Doc.  42,  35tli  Cong.,  1st  Seas.,  page  73. 

Lieut.  Col.  T.  J.  Cram,  1864-^65.    Report,  '66,  i,  18, 20. 

Lieutenant-Colonel  Sitgreaves,  1865-'66,  '66^  i,20,iv,91. 

Maj.  J.B.Wheeler,  186ip70.    Reports,  '66,  iv,  127;  '67,  75;  •68»  101. 

Maj.  1).  C.  Houston,  1870-75.    Reports,  '70,  94 ;  '71,  112 ;  '72,  121 ;  '73,  205;  '74, 
i,  146. 

Maj.  H.  M.  Robert,  1875-^—.    Reports,  '75,  i,  206 ;  '76,  ii,  372 ;  '77,  864 ;  '78^  1162 ; 
'79,  1518. 
Assistants. 

J.  M.  Berrien,  '76,  ii,  376. 

Lieutenants  Center  and  Rose,  '76,  ii,  376, 

Lieut.  J.  B.  Qninn.    Report,  '67,  75. 

WiUiam  H.  Hearding.    Reports,  '68,  101 ;  '72, 121 ;  '73,  205 ;  '74,  i,  146 ;  '75.  i,  206. 
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SKEBOTClAIf  HABBOB,  WlS.-Co&tlniiecL 
EHIwstM. 

EstiiMte  incNMed,  1674,  on  acoonnt  of  limit«ditnpTopriatioiiBtot2S,000,'74,i,14a 
Tbe  nggiegato  of  i^propri»tioDt  from  1866  to  1674,  both  indiuive  (aee 

ftppropriationa) $138,448  91 

1^  0Sg<^»te  of  estiin»toi,  1866  and  1887 10Q,9B6  83 

Exceea  of  ezpendJtnrM  OTor  ertioMtea 34,403  06 

Canae  of  excess,  '74,  i,  148.     Eatimsted  coat  of  oonipUtiOD : 

Eatimatea  of  1866  Md  1867 103,956  83 

EsceM  of  eipenditiiree  over  eetimatea  dae  to  repairs  ttuA  extrtt  oxten- 

■Ion  of  plen  bevond  originally  oontemplated  length 34,492  06 

Eatlmate  of  1874 22,000  00 

Total 160,448  91 

EzpcDdltHres.    {8ee  also  Finanoial  Statemmta.) 
Exoeaa  of  expenditarea  over  estiniatea,  '74,  i,  14S.    Bepain  of  aapentmetnnu  'fft 
116, 1162. 
FlMBitcial  SUite^enU. 
'67,  2B,  75;  '68,  30;  '69,  26;  '70,  36,  94;  '71,  33;  '72,  33,  128;  '73,  33,  307;  '74,  i, 
3D,  148 ;  '79,  i,  43,  206,  208 ;  '76,  i,  96,  ii,  37S ;  '77,  101,  864, 886 :  '78;  116,  ll«; 
'79,  154,  1518. 
Legtolatlon. 
Snbjeot  of  harbor  improTement  considered  by  a  oonDty  conTention,  '76)  U,  375> 
Harbor  work  authorized  by  State  of  Wiscousln,  '76.  li,  376. 
■" (Bee  aloo  Private  and  Corporate  Work.) 


N.,„„„i„    ^.n.„i... 

Tmt. 

i 

1 

c 

s 

1 

I>ndg. 

HeniHkL 

'■£ 

'■iS 

'JS 

■i£ 

u> 

1  cribs  r^pbwed  In  Mntth  i^  .. . 

128 

S'§™  m  m,a. 

U 

m 

no 

128 
M 

I.  CM 

Channel  2,tlMFfeet  long,  16  to  IS 
iMt  deep ;  reptin. 

•73,W,  »S.!0«:'W,fl, 

1BTJ.-74 

ISTi-'TS 

"S 

H 

130 

41B 
1M 

S5S 

ieTT-T8 

7,117 

■W.IH.  1S18. 

Condition  of  work  in  1854,  '76,  ii,  378.     History  of  work  to  1S75,  '76,  ii,  374.    Ab- 
BtraotB  of  mat^rialB  and  labor,  '67,  77 ;  '68,  103 ;  '72,  193 ;  '79,  i,  207 ;  '76;  ii, 
373;  '77,  665;  '78,  1102.     I'ff 6,  $11,000  al]ott«d  for  protecting  work,  '76.  U,  36. 
Phrslcnl  Characteristics. 
General  characteristics  of  Sheboygan  Biver,  '76,  ii,  374.    Charaoter  of  lake  bed* 
source  of  dJOlculty  in  placing  and  retaining  oriba  inpodtlon  and  of  keeping  •<■ 
open  channel,  '71,  113;  '72,  128;  '73,  206;  '74,  i,  148;  '76,  il,  377. 
PlBB. 

By  Assistant  J.  M.  Berrien,  1838,  plui  of  improvement:  eatimated  coat,  tSSi^'''^ 
'76,  ii,  376. 
Private  and  Corpmmte  Work. 

Appropriations  by  the  city  and  connty  of  Sheboynui  fbr  haibor  impTOvement,  •|' 
gloating  (55,000,  expended  under  direction  ofbarbor  oommlaaionen,  '76, 11, 3"'' 

1859.  450  bnear  feet  crib  pier  completed  on  north  pier  and  150  linear  net  on  wntk 
pier,  '76,  ii,  376. 

1854.  100  linear  feet  crib  plei  oompleted  on  sonth  pier,  '76,  it,  376. 
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SHEBOTOABT  HABBOB,  1¥IS«— Continned. 

Private  and  Corporate  UTork— Continned. 

18G0.  100  linear  feet  Bapentrnctore  on  north  pier ;  96  linear  feet  crib- work  com- 
pleted on  south  pier,  '76.  ii,  376.  The  county  of  Sheboygan  furnished  dredge 
for  L.  R.  Muzzy,  United  States  contractor  for  dredging,  '68»  30,  102, 103. 

1876.  Expense  of  towing  dredge  and  dump-scows  paid  by  city  of  Sheboygan,  *n, 
1162. 

Projects. 

By  Col.  T.  J.  Cram,  1866,  for  an  extension  of  th«  piers  to  a  depth  of  12  feet,  requir- 
ing 120  feet  on  the  north  and  320  feet  on  the  south  pier,  and  the  removal  b^ 
dredging  of  all  material  to  a  depth  of  12  feet;  eetimatea  cost,  $44,188,  '66,  i, 
19,  24,  iii,  12,  67.  75. 

Reyised  by  Mi^.  J.  B.  Wheeler,  1866,  according  to  prices  of  contract  made  for  this 
work,  $54^.83,  '66,  iv,  127,  129 ;  '74.  i,  148. 

By  M^oT  Wheeler,  1867,  to  extend  the  piers  for  a  distance  of  about  200  feet  (across 
the  bar  l3ring  in  front  of  the  entrance)  to  the  12-foot  curve,  also  dredging  between 
the  piers;  estimated  cost,  $49,000,  '67,  22;  '68»  29;  '74,  i,  148;  '76,  78,11,  372. 

By  Maj.  D.  C.  Houston,  1873,  for  completion  of  superstructure^  protection  at  pier 
heads,  with  dredging  in  channel  to  obtain  a  depth  of  16  teet,  at  an  estimated 
cost  of  $20,000,  '73,  33,  206. 

tarveys. 

1836.  By  Lieutenants  Center  and  Rose  and  Assistant  J.  M.  Berrien,  '76^  ii,  376. 
1856.  Directed  by  Maj.  J.  D.  Graham,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  page  74. 
1864.  Examination  by  lieutenant-Colonel  Cram,  '66»  i,  13;  '76,  ii,  376. 
Map. 
•76^  ii,  872,  375. 

[E.  A.  C] 


SII££PSHCAB  BAT.— (See  Long  Island  Coast.) 


SHSlVAlf  DOAH  RITEB,  TA.  AND  !¥•  TA.—Survey  ordered  by  act  of 

March  3,  1879,  '79,  81. 


BHaAXlTATER  BAY  TO  COI^lJinBIA  RITEB,  0Bi:O.-«UBy]ET 

FOB  CANAL. 

€»iiiiiierce« 

Juatification  of  impzoTement,  '76,  ii,  674. 
Engineers. 
Chief  of  Enoinebrs. 

Report,  '76,  i,  116. 
Engineers  in  Charge. 
M^.  N.  Michler.    Report,  '76,  i,  644. 
M^j.  J.  M.  Wilson.    Report,  '76,  i,  672. 
Fhjrsical  €taaracteristica. 
Described,  '76^  i,  644,  672. 

Flans. 

By  Major  Michler,  1875,  for  a  canal  to  connect  Shoalwater  Bay  with  Columbia  RiYM", 
65  feet  by  11  feet,  with  a  lock  at  each  end  for  boats  t<o  pass  at  ordinary  high 
tides ;  estimated  cost,  $529,279 ;  at  lowest  low-water,  $854,116,  '76,  ii,  644. 

By  M^ior  Wilson,  1875,  for  canal  for  the  passage  of  steamers  drawing  10  feet  at 
ordinary  high  tide ;  canal  24,554  feet  loug,  and  with  locks  at  each  end,  and  for 
dredging  channel  in  Columbia  River  and  Shoalwater  Bay;  estimated  cost, 
$768,185,  '76,  ii,  673,  674. 

SuTTey. 

1875.  By  M%ior  Michler,  >76,  i,  116,  ii,  644. 


SHBi: WSBUBT  BITBB,  BT.  J.—Imfrovibuent  of. 

Appropriations. 

1852  (survey) $1, 500.    Act  of  August  30. 

1871 14,000,  '71,80,701:  '72,782. 

1873 6,000, '73,81,869. 

33  EN 
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SHREirSBURir  BIVEB,  BT.  J.— Contmufid. 

Appropriations— Continued. 

iWS J18,000,  '78,  62,441. 

1879 10,000,  '79,  66,  404. 

Total  to  1879 $48, 500. 

€oininerce« 

Statistics,  '71,  703,  704;  '79,  404. 
rontract* 
With  P.  W.  Myers  &.  Co.,  for  dredging,  at  29  cents  per  onbic  yard,  '73,  870. 
Abstract  of  contract,  '73,  870. 
Engineers. 
Chief  of  Engineers. 
Reports,  '70,  32,  72;  '71,  80;  '72,  77;  '73,  81;  '74,  i,  93;  '75,  i,  99;  '76^  I,  61; 
'77,  56;  '78,  62;  '79,  66,  405. 
Board  of  Engineers. 
To  consider  project  submitted  by  Captain  Lndlow,  1879,  for  improrements,  aa  fol- 
lows: (1)  tbe  South  Shrewsbury,  by  dredging  and  dikes;  (2)  the  NaTesiulL 
River,  by  dredging,  dikes,  and  a  crib ;  (3)  and  the  flood  or  ebb  channels  of  tbe 
main  stem  by  the  same  methods.    The  board  adopted  the  project  with  certain 
modifications,  favoring  the  improvement  of  the  flood  chanueL    Modified  esti- 
mate, $142,086.    Report,  '79,  4  LI. 
(Colonels  Macomb  and  Tower  and  Lieutenant-Colonel  Newton.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  D.  Kurtz,  1871-78.    Reports,  '71,  701-704;  '72,  782;  •73, 869:  '74^ 

ii,  144;  '75,  ii,  194;  '76^  i,  276,  278;  '77,  268. 
Capt.  William  Ludlow,  1877,  in  temporary  charge.    Report,  '79,  405. 
Col.  J.  N.  Macomb,  lb78-'— .    Reports,  '78,441 ;  '79,  403. 
Assistant. 
Capt.  William  Ludlow.    Report,  '79,  405. 
JBstimates. 

By  Lieutenant-Colonel  Kurtz,  for  dreds^ng  at  Rocky  Point,  Port  Washington,  near 
Ocean  House,  Jumping  Point,  and  Bulkhead,  $14,000,  '71,  703.    Increased  £nr 
continuing  dredging,  $5,000,  '72,  77,  782.    For  pile  work  and  dredging,  addi- 
tional, details,  $18,000,  '76,  i,  277,  281 ;  '77,  268. 
By  Captain  Ludlow,  1878,  for  dredging  and  dikes  on  South  Shrewsbury  and  Nare- 
sink  Rivers,  and  the  ebb  channel  of  the  main  stem.    Total,  $134,^6,  '79,  411. 
Modified  by  Board  of  Engineers.    Total,  $142,086,  '79.  412. 
By  Colonel  Macomb,  1879,  to  complete  existing  project,  $116,000,  '79,  67,  404. 
^Financial  Statements. 

'70,  kO,  701;  '72,  77,  7SZ;  '73,  81,  870;  '74,  i,  93;  '74,  ii,  144;  '76,  i,  277;  '77,  W8; 
•78,  62,  441 ;  '79,  66,  404. 
•Operations. 

History  of  operations,  '76,  i,  277,  279;  '77,  268. 

1871-72.  Dredging  by  contract ;  details,  '72,  77,  782. 

1872-^.V74.  Dredging  continued,  '73,  81,  869;  '74,  i,  93,  144. 

No  work,  except  a  partial  survey  in  lb75,  was  done  since  1873,  when  opentiom 

ceased  for  want  of  funds,  '77,  i,  268. 
1877-'78-79.  Operations  suspended,  '78,  62,  441;  '79,  66. 
'Ttaysical  Characteristics. 

Described,  '71,  702,  703;  '76,  i,  279,  280 ;  '79,  406. 
TriTate  and  Corporate  Worii. 

The  town  aut<horities  expended  about  $:2,000  in  dredging,  '71,  703. 
Projects. 
£y  Lieut«nant-Colonel  Kurtz,  fcr  dredging  channels  through  the  shoal  places  in 

'73,  8fe.    Far 
Upper  and 


By  Captain  Ludlow,  1879,  and  modified  by  Board  of  Engineers,  for  improving  the 
South  Shrewsbury  and  Navesink  Rivers,  and  the  flood  channel  of  the  main 
stem,  by  dredging,  dikes,  etc. ;  cost,  $142,086,  '79,  40^  411. 


. 


Examination  in  1853  by  Lieut.  M.  Harrison ;  mentioned,  '71,  702. 

^Ordered  by  act  approved  July  11,  1870;  assigned  to  Lieutenant-Colonel  Knits. 

Report,  '71,  702.    Again  ordered  by  act  approved  March  3,  1875,  '75,  i,  99,  ii, 

194;  assigned  to  Lieutenant-Colonel  Kurtz,  '76,  i,  61.    Reports,  '76^  i,  278: 
'77, 268.  >*--»-»>» 

^  Captain  Ludlow,  1878,  under  direction  of  Col.  J.  N.  Macomb.    Report,  '79^  405. 
Of  the  river,  »79,  404. 
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SIOUX  €ITT.— (See  Missouri  Biybr.) 


8IPSET  RITER,  AIiA«— Sarvey  oidered  by  act  of  March  3, 1879,  '79, 106. 


SKAGET  RITER,  1¥A8H.  TER«— ExAHmAnoK  of. 

Gommerce. 

Obstrnctions;  jams  and  snags  in  the  river,  '75,  ii,  793. 


Chief  of  Enqinebrs. 

Report,  '75,  i,  125. 
Engineer  in  Charqe. 
Mai.  N.  Michler,  1874.    Beport,  '79,  ii,  791. 
Pbydfcal  Cliaracteiistlcs. 
General,  '75,  ii,  791.    Tides,  '75,  ii,  792.    Charaoter  of  a^aoent  coontry,  '75,  ii, 
792. 
Plan. 
By  Maj.  N.  Michler,  for  the  removal  of  sna^  and  Jams  from  the  river  channel,  and 
to  protect  the  banks  from  abrasion ;  estimated  cost,  $15,000,  '75,  ii,  7S@. 
Survey. 
1874-^5.  Under  the  direction  of  Mi^.  N.  Michler.    Beport,  '75,  ii,  791. 


SnLAFGHTER  €REEK,  MB.— Survey  ordered  by  act  of  March  3,  1879, 

'79,  81. 


SMITH'S  SHOAIiS,  KT.~(See  Cumberland  Biter.) 


SMVTTT  NOSE  ISI^AND,  N.  H.— Survey  of. 

Commerce. 

Natural  harbor  of  refuge  at  Smutty  Nose  Island,  '75,  ii,  421,  422.    Breakwater 
connecting  Smutty  Nose  with  adjacent  island,  '75,  ii,  42l,  423. 
Engineers. 
Chief  of  Engineers. 

Beport,  '75,  i,  121. 
Engineer  in  Charge. 

Lieut.  CoL  G.  Thom.    Beport,  '75,  ii,  421. 
Assistant. 
S.  Haaffensen.    Beport,  '75,  ii,  422. 
Pbysical  Cliaracteristlcs. 

Described,  '75,  ii,  421-423. 
Plan. 
By  Lieutenant-Colonel  Thom,  1875,  for  rebuilding  breakwater  between  Smutty 
Nose  and  Cedar  Islands,  18  feet  above  mean  low-water,  of  large  blocks  of 
granite  and  rubble-stone ;  estimated  cost,  |85,000,  '75,  ii,  422,  4^. 

Survey. 

1874.  By  S.  Haagensen,  '75,  i,  121,  U,  421,  422. 


SNAKE  RITER,  OREG.--(See  Columbia  and  Snake.) 


SNOHOMISH  RITER,  WASH.  TER.~£xaminat[ON  of. 

Engiineers. 

Chief  of  Engineers. 

Beport,  '75,  i,  125. 
Engineer  in  Charge. 

m4.  N.  Michler,  1874.    Beport,  '75,  ii,  798. 
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SNOHOnUSH  RITEB,  1¥ASBU 

Pliysical  Cliaracterlstlcs. 

General,  '75,  ii,  79.S. 

PtaB* 

By  Maijor  Michler,  for  the  removal  of  snags  from  the  rirer  at  Clark's  Bend,  ftt 

estimated  cost  of  1^,000,  '75,  ii,  799. 
Survey.  ..  _,^ 

1874-Hr5.  Under  the  dinotion  of  M^.  K.  Miohler.    Beport,  '7ft»  ii,  79& 


SODUS  HARBOR,  GREAT,  N.  T.—lBCteOYSHEHT  or. 


Appropriations* 

lb29 $12,500  00^ 

1630 16,280  00 

1831 17,450  00 

1832 17,000  00 

1833 15,000  00 

1834 15,000  00 

1835 11,790  00 

1836 12,600  00 

1837 12,000  00 

1838 10,000  00 

1844 5,000  00 J 

1862 10,000  00. 


^'66iiii,29,30. 


Aotof  AngOBtaO;  £L  Doc  43^  Vlh  Cong.,  W 
6«B8.,  page  139. 
,  16. 


1866 53,151  80, '66,  iii 

1867 80,000  00, '67,  33. 

1870 5,000  00,  '70,  53. 

1872 16,000  00,  '72,  47. 

1874 15,000  00, '74.  i,  54. 

1875 10,000  00,  '75,  i,59. 

1876 5,000  00, '76,  i,  111. 

1878 6,000  00,  '78^  133. 

1879 2,000  60, '79,  176. 

Total  to  1879 $343,771  80. 

Total  to,  and  inclmding  1675,  aooQEding  to  reports,  |331,771.80;  aooocding  to  H. 
Doc.  120,  44th  Cong.,  Ist  Sess.,  (321,771.80. 
Commerce. 
Does  not  warrant  hasty  action,  '66,  iv,  171.    Importance  of  Great  Sodas  Bi^,  com- 
mercially, 8.  Doc.  42,  35tli  Cons.,  1st  Sess.,  page  140;  '66,  iv,  174-475;  *7^ 
1730.    As  a  harbor  of  refnge,  S.  Doc.  4d,  35th  Cong..  1st  Bess.,  page  140;  '66; 
iv,  174, 175 ;  '69,  178.    Commercial  interests  mainly  local,  '69, 178. 
Statistics,  '68,  248;  '70, 205;  '72,  256,  257;  '73,  364;  '74,  i,  255;  '75,  i,  338;  '76; 
ii,  588;  '77,  980;  '78,  1276;  '79,  1730. 
Contracts. 


Tear. 


1806 
18M 
1866 
1866 
1866 
1867 
1867 
1867 
1867 
1867 
1868 
1870 
1870 
1872 
1872 
1874 
1874 
1876 


Gomtnofcon. 


A  P.  Grant 

J.  W.  P.  Allen 

Ontario  Iron  Worka 
J.  N.  Collins  d&  Co . . 

B.  Nelson  Ghere 

do 

Thomas  FaiMona — 
W.  Bnrke 

B.  R.  Dodge 

Caldwell  St.  Frenoh . . 
Zebalon  Moore 

C.  P.  Morse 

C.  P.  Morsel  Co... 

do 

E.  H.  French 

H.J.  Mowry 

C.  J.  DeGraw 

S.  B.  Bobinson 


Oontraot  for— 


Dredging 

Towing  scows  .^ 

Materials 

Materials 

Materials  and  labor 

Dredging,  at  24  cents . . 

do 

do 

do 

Labor 

Bemoval  of  wreck 

do 

Dredginff,  at  24  cents . . 
BeiMtirsto  breakwater. 
Dredging,  at  85  cents  . . 
Dredging,  at  22^  cents  . 
Breakwater  extension . . 
Bepairs  to  breakwater. 


iv.im 

iv.lTBl 
iT,178L 
It,  178. 
It,  178. 
243. 


*OB,268. 


'OO, 

'OB. 

m, 

'TO, 
'73, 
^3 

'75, 


253. 

258. 


207. 
207. 
Mi 


Lssr 
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SeiDlTS  HARBOR,  CIREAT,  N.  T.-Cimtinued. 

C^Btracts— Oontinaed. 
Abstracts  of  bids,  '66,  iv,  178;  '67,  243;  '68,  250,  253;  •70,  206;  '71,  233;  '73, 

365*  '75  i  339  340. 
Abstracts  of  contracts, '66,  ir,  178;  '67,  243;  '68,  250,  253;  '70,  207;  '73,  366;  '74, 

i,  255;  '75,  i,  341. 


Chief  ov  Enginieers. 
Reports,  '66,  i,  4,  ii,  41,  42,  iii,  16,  29 ;  '67,  33;  '68,  45;  '69.  40;  '70, 53;  '71,  50; 
•72,  47;  '73,  47;  '74,  i,  54;  '75,  i,  59;  '76,. i,  111;  '77,  118;  '78,  133;  '79,  176. 
EKonnBBBs  in  Chaboe. 
Capt.  T.  W.  Maurice.  1828,  '74,  i,  253. 
Capt.  J.  L.  Smith,  1836,  '74,  i,  253. 

M^.  W.  TambnU,  1853^56,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  139 ;  '74,  i,  254. 
Mjij.  J.  D.  Graham,  1856,  '66,  i,  4.    Report,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page 

139. 
Mai.  C.  E.  Blunt,  1866-^69,  '66,  ii,  41,  42.    Reports,  '66,  iv,  170;  '67.  238,  243, 

256;  '68,248,250,253. 
Maj.  M.  D.  McAlester,  1869,  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Mai.  N.  Bowen,  1869-71,  '69,  170.    Reports,  '69,  178;  '70,  204;  '71,  232. 
Mai.  J.  M.  Wilson,  1871-75.    Reports, ^72,  256;  '73,  364;  '74.  i,  253;  '75.  i,  337. 
Mai.  W.  McFarland,  1875-^—.    Reports,  '76,  u,  588;  '77.  980;  '78.  1275;  '79, 
1789. 
AflsnyTAHTS. 
W.  S.  Malcoha,  captain  of  United  States  dredge-boat  on  Lake  Ontario,  1857,  S, 


Doe.  49,  36th  Cong.,  Ist  Sess.,  page  142,  et  seq, 
Capt.  J.  A.  Smith,  1866,  '66,  iv,  170. 


Estimates*    (See  also  Projects.) 
Estimated  cost,  1838.  of  construction  of  masonry  superstructure,  $50,000,  '74,  i,  264. 
By  M^j.  N.  Bowen,  tor  dredging.  $35,000 ;  for  repairs,  $10,000 ;  for  closing  the  en- 
trance between  east  pier  aud  east  shore,  $30,000,  '69,  41,  178. 
By  Mai,  ^'  McFarland,  for  dredging,  $15,000;  for  annual  repairs,  $2,000,  '79, 1730. 

£xpeitditlires«    (See  also  Financial  Statements. ) 
1857.  For  repairs  to  dredge  and  scows,  $164.44,  S.  Doc.  4t2,  35th  Cong.,  Ist  Sess., 
page  140. 

FiBaMcial  Statements* 

8.  Doc.  42,  35th  Cong.,  1st  Sess.,  page  140;  '66,  iii,  16;  '68.  248;  '69.  141,  178;  '70, 
53,  205;  '71,  50.  203;  '72,  47,  SSO;  '73,  47,  364;  '74,  i,  54,  255;  '75,  i,  59,  338; 
'76^  i,  111,  ii,  5§8;  '77. 118,  fcl;  '78^  133,  1276;  '79,  176,  1731. 

Operatloiis. 

1829-'33.  640  feet  of  west  pier,  80  feet  of  east  pier,  150  feet  of  jetty,  and  a  portion 

of  the  breakwaters  constructed,  '74,  i.  253. 
1833-^35.  Piers  completed;  300  feet  of  crib  protection  built;  dredging  in  harbor, 

'74  i  253. 
1835-^38.  bred^g,  '74,  i,  253,  254. 

1844-^45.  Repairs ;  operations  suspended,  '66,  i^  4 ;  '74,  i,  254. 
186i!s^-^53.  Repairs  to  east  channel  and  harbor  piers ;  condition  of  the  work,  S.  Doc. 

42,  35th  Cong.,  Ist  Sess..  pages  139, 145;  '74,  i,  254. 
1856^57.  6,233  cubic  yards  dredged,  S.  Doc.  42,  35th  Conff.,  1st  Sess.,  pa^es  140, 144. 
1866-^67.  400  feet  of  west  pier  rebuilt;  dredging;  condition  of  work,^66,  iii,  16; 

'67.  238. 
1867-^68.  440  feet  of  west  pier  rebuilt ;  wreck  removed  from  channel,  '68.  45,  248. 
1868-^69.  776  feet  of  west  pier  rebuilt ;  dredging  in  the  channel,  '69,  40,  178. 
1869-70.  6,209  cubic  yards  dredged;  130  feet  added  to  west  pier;  condition  of  piers, 

'70,  53,  204,  206. 
1870-71.  312  feet  of  east  breakwater  rebuilt;  repairs,  '71,  50,  232. 
1871-72.  No  operations,  '72,  47. 
1872-^3.  24,891  cubic  yards  dredged;  433  feet  of  the  east  breakwater  rebuilt,  '73. 

47,364. 
1873-7^4.  16,808  cubic  yards  dredged;  158  feet  of  the  east  breakwater  rebuilt,  '74. 

i,  54,  254. 
1874-^5.  44,977  cubic  yards  dredged ;  353  toet  of  the  east  breakwater  rebuilt ;  con- 
dition of  work,  '75,  i,  59, 337, 338. 
1875-76-77.  Repairs;  sand-catcher  constructed, '76,  i,lU,ii,588;  '77,  118,980. 
1877-78.  200  feet  of  the  west  pier  rebuilt;  sand-catcher  constructed,  '78.  13:3, 1270. 


n 
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SODUS  HARBOR,  GREAT,  N.  T.-CoiitinaedL 

Operations— Contmued. 

Table  of  lengths  of  Btntetures. 


1870 
1876 
1879 


Bastecn. 


FmL 


1,440 
1,690 


Western. 


FmL 


2,200 


Channel  pieis. 


Bastoni. 


FmL 


983 
940 
900 


Wecteni. 


FeeL 
1,391 
1,400 
1,400 


'70,  204»  206l 
*76,  U,  590. 
^79,  1730. 


Abstracts  of  materials,  '75,  i,  338:  '76»  u,  588:  '78,  1275.    History  of  work,  '74, 1, 
253;  '76,  ii,  588. 
Pliyslcal  Cliaracterlstlcs. 

Bar  at  entrance  of  bay,  as  riiown  by  surrey  of  1828,  '74,  i,  253.    Sboalinjg^  as  shown 
by  surveys  of  1844  and  1848,  '74,  i,  254.    Formation  of  bar  and  spit  of  sand, 
'66,  iii,  16,  iv,  170;  '75,  i,  338.    Cause  of  formation  of  spit,  '66,  iv,  172.    Char- 
acter of  bed  of  harbor,  '73,  364. 
Plans. 

For  a  masonry  superstructure,  1838,  '74,  i,  254. 

By  Mt^or  N.  Bowen,  for  the  renewal  of  aU  decayed  superstructure ;  finiahinff  east 
breakwater :  completion  of  shore  end  of  west  pier,  and  dredging  channel  to  12 
leeT,  w,  «uo. 

By  Major  McFarland,  for  dredging  channel  to  12  feet  depth  and  for  annual  repain 
to  eventually  replace  the  superstructure,  '79, 1730.    Correspondence  relative  to 
the  improvements,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  142-147. 
Projects. 

By  Capt.  T.  W.  Maurice,  1828,  for  the  construction  of  two  breakwaters  ttom  the 
east  and  west  shores,  1,400  and  2,200  feet,  respectively,  in  length,  approaching 
each  other^  leaving  an  opening  of  about  500  feet,  and  for  the  construction  m 
parallel  piers  from  the  ends  to  define  channel- way,  at  an  estimated  cost  of 
$71,931.26,  '76,  ii,  589.  Results  anticipated  not  reali2sed,  '74,  i,  253.  1833.  For 
dredging  a  channel  1,500  feet  long,  150  feet  wide,  and  15  feet  deep,  at  an  esti- 
mate cost  of  $20,000.  '74,  i,  253. 

By  MiiJ.  J.  D.  Graham,  1857,  for  repairs  to  existing  piers  and  for  dredgin|^,  at  an 
estimated  cost  of  $40,806,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  iS,  141, 176: 
$53,151.80,  '66,  i,  4.  Modified  by  M^or  Blunt  so  as  to  extend  the  west  pier  ana 
dredge  channel  to  12  feet,  at  an  estimated  cost  of  $80,00(1  in  addition  to  Mi^or 
Graham's  estimate,  '66,  iv,  171,  173,  174 ;  '67,  238.  ^ 

Surveys. 

1828.  By  Capt.  T.  W.  Maurice,  '74,  i,  253.    1844  and  1848,  '74,  i,  254. 

1866.  Examination  by  Capt.  J.  A.  Smith,  '66,  iv,  170.    Results,  '66,  iv.  174. 

1872  and  1875.  Under  the  direction  of  Maj.  John  M.  Wilson,  '72,  256;  '75,  i,  338. 

Maps. 
Of  Great  Sodus  Bay  Harbor,  '76,  ii,  588;  June  30,  1879,  '79,  1730. 

[L,  J.  0.] 


SOBIJS  BAY  HARBOR,  lilTTIiE,  IV.  Y.— Improyemiemt  of. 

Appropriations. 

1852 $10,000  00,  S.  Doo.  42,  35th  Cong.,  1st  Sess.,  page  147 ; '66^ 

iii,  29. 

1864  (relief  claims) ....  4, 101  36.    Act  of  April  9. 

1866 33,840  41,  '66,  iii,  16,  29, 

1867 50,000  00,  '67,33. 

1869  (aUotted) 1, 500  00.    Act  of  April  10. 

1870 5,000  00, '70,  53. 

1871 15,000  00,  '71,  51. 

1872 15,000  00,  '72,  47. 

1873 15,000  00,  '73,  48. 

1874 15,000  00, '74,  i,  55. 

1875 10,000  00, '76,  i,  59. 
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SOBVS  BAIT  HARBOR,  IiITTIi£,  N.  ¥•— Continned. 


AppropriatlOBS— Continued. 

1W6 $5, 


000  00,  '76,  i,  111. 

1878 10,000  00/78,  133. 

1879 5,000  00,  '79,  176. 

Total  to  1879 $194,441  77. 

Commerce. 

JoBtification  of  improyements,  S.  Doc.  42,  35th  Cong.,  Ist  Sees.,  page  148 ;  '66,  iy, 
175;  '67,  236.  Ayailability  as  a  harbor  of  refuge,  S.  Doc.  42,  35th  Cour.,  1st 
Seas.,  page  148:  '68,  248;  '69,  175.  Commercicu  importance  of  Little  Sodus 
Bay,  '66,  iy,  170;  '68,  248;  '75,  i,  342;  '79,  1731.  East  piers  not  deemed  neoes- 
saiy,  '66,  iy,  170,  172,  175. 
Statistics,  '70,  208;  '72,258;  '73,  367;  '74. 1,  257;  '76,  i,342;  '77,  981;  '78, 1277; 
'79,  1732. 
Contracts. 


1866 
1866 
1866 
1866 
1868 
1867 
1867 
1867 
1867 
1867 
1868 
1868 
1868 
1869 
1860 
1871 
1871 
1872 
1872 
1872 
1873 
1874 
1875 


ContractoTB. 


A.  P.  Grant 

J.  W.  P.  Allen 

B.  Nelson  Gere 

Ontario  Iron  Works 

J.  N.  Collins  Sc  Company 

do 

8.  B.Bobiuson 

W.J.  Baker 

C.  ILFarsona 

B.  B.  Dodge 

do 

do 

Hart  &  Jennings 

do t: 

John  King 

£.  H.  French 

do 

Post  &  Henderson 

C.  J.  DeGraw 

H.  J.  Mo^vry 

T.  B.Hart 

C.  J.DeGraw 

do 


Contract  for — 


Dredging 

Towing  scows 

Materials  and  labor . . 

do 

do 

Materials 

Labor 

Dredging,  at  24  cents. 

Materials 

do 

do 

Materials  and  labor . . 

Materials ... 

Mafperials  and  labor . . 

do 

Materials  and  labor . . 

Dredging 

Materiau 

do 

do 

do 

Materials  and  labor . . 
do 


Beferences. 


'«, 
'66, 

'66. 
'66, 
'66, 
'68, 
'68, 
'67, 
'68, 
'68, 
'68, 
'68, 
'68, 
'69, 
'69, 
'71, 
'71, 
'72, 
'72, 
'73, 
'73, 
'75, 
'76, 


iv,  177. 

iv,  177. 

iv,  177. 

iv,  177. 

iv,  177. 

252. 

252. 

243. 

252. 

252. 

251. 

251. 

251. 

177. 

177. 

233. 

233? 

257. 

257. 

307. 

307. 

1,341. 

i,342. 


Abstracts  of  bids,  '66,  iv,  176;  '67,  243;  '68,  251,  252;  '69,  178;  '71,  234,  235;  '72. 

258;  '73,  369,  370;  '75,  i,  343,344. 
Abetracte  of  contracts.  '66,  iv,177;  '67,  243;  '68,  251,  252;  '69,  177;  '71,  236,  237; 
'72,  258,  259;  '73,  370;  '74,  i,  260;  '75,  i,  345. 
Documeiits*    (Not  pnblished  in  reports.) 
8.  Doc.  16,  34tb  Cong.,  3d  Sess.    Report  of  M^j.  J.  D.  Graham,  for  1855-'56.    8.  Doc. 
42, 35th  Cong.,  1st  Sess.,  page  148.  ' 

Engineers* 
Chief  of  Enoineers. 
Reports,  '66,  i,  4,  u,  41, 42,  iii,  1629 ;  '67,  33 ;  '68,  45 ;  '69,  41 ;  '70,  53 ;  '71,  51 ;  '72, 

47;  '73,  47;  '74,  i,54;  '75,  i,59;  '76,  i,lll;  '77,  118;  '78,  133;  '79,  176. 
Letter  to  officer  in  charge,  directing  him  to  carry  out  the  wishes  of  the  ''  Ontario 
Bay  Harbor  Improvement  Association,'^  S.  Doc.  42, 35th  Cong.,  Ist  Sess.,  page  150. 
Engineers  in  Charge. 
Capt.  T.  W.  Manrice.  1828,  '74,  i,  256. 

TAaj.  W.  TumbuU,  1845,  S.  Doc.  42,  35th  Conjr.,  Ist  Sess.,  pages  3, 22 ;  '74,  i,  256. 
M%j.  J.  D.  Graham,  1857,  '66,  i,  4.    Beport,  S.  Doc.  42,  35th  Cong.,  1st  Sess.,  page 

147. 
Maj.  C.  E.  Blunt,  1866-m  '66,  ii,  41.    Reports,  '66,  iv,  170, 172, 175 ;  '67,  237, 243, 

257 ;  '68,  247,  251,  252. 
M%j.  M.  D.  McAlester.  1869.  '69,  170. 
Capt.  F.  Harwood,  1869,  '69,  170. 

Maj.  N.  Bowen,  1869-'71,  '69,  170.    Reports,  '69,  175 ;  '70,  207. 
Mm.  John  M.  Wilson,  1871-76.    Reports,  '71,  233 ;  '72,  257 ;  '73,  367 ;  '74,  i,  255 ; 

'75  i  341. 
M%j.  Walter  McFarland,  1876-^—.    Reports,  '76,  ii,591;  '77,  981;  '78,  1276;  '79, 
1731. 
Assistant. 
Lieut.  Bei^amin  D.  Greene,  1870,  '70,  206. 
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SODUS  BAT  HABBOR,  lilTTIii:,  N.  T.-Contmned. 

Estlinates* 

By  M^.  N.  Bowen,  for  repairs.  $25,000,  *69,  41, 175. 
By  Maj.  Walter  McFarland,  for  pier  extension,  $60,000,  '79,  1731. 
Financial  Statements. 
'66,  iii,16;  '67,  33;  '68,  46,248;  '69,  41,175;  '70,  53,208;  '71,  51,234;  '7^  47,257; 
'73,  48,368;  '74,  i,  55, 259;  '75,  i,  69, 342;  '76,  i,  111,  li,  691;  '77,  118,981;  '78^ 
133.1277;  '79,176,1732. 
Operations. 


Tear. 


1854. 


1856 

1806- '67 
1867- *68 
1868- '69 
1869- '70 
1870- '71 

1871- '72 

1872- '78 
1878-'74 

1874- '75 

1876-76 
1876-77 
1877- '78 
1878-'79 


Breakwater. 


Eaet. 


£.A 


240 
540 
660 


West 


£.A 


660 


310 


Piers. 


East. 


£.A 


270 
248 


Weet 


240 


60 
600 
300 
120 


80 


160 


Dredg- 
ing. 


0.ydt. 


22,625 
1,783 


1,602 


Bemarks. 


Dredging. 


Operationa  anapended 
D^bedeing 


do 

Bepairs ;  condition 

100  feet  of  saperatmotiire ;  re- 
pairs. 

Bepalis  to  west  pier  and  break- 
water. 

210feetof8i]per8trQCtare 

170  feet  of  saperstmctnie ; 
dredginff. 

130  feet  01  snperstnictare ;  re- 
pairs. 

7^  feet  of  snperstmctnre 

Bepairs 

....\Ho 

do , 


&  Doo.  42, 8Sth  Ckm^ 
Ist  Sees.,  pace  147, 
♦74,  i,  268. 

•74,  i,  256. 

'67,287. 

'68,  46,  247. 

'69,  41,  176. 

70,  58,  207- 

71,  51,  288. 

'72,  47,  267. 

73, 47,  867. 
74,  i,  55,  258. 

75,1,59,341. 

76,1,111,11,501. 
77, 118,  081. 
'78, 188. 1276. 
'79, 176. 


History  of  operations,  '74,  i,  255;  '76,  ii.  591. 

Abstracts  of  materials,  '74,  i,  258 ;  '75,  i,  341 ;  *76,  ii,  591 ;  '78,  1276. 
Physical  Cliaracteristics. 

General  description.  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  148.    Condition  of  the 

bay  as  shown  oy  the  survey  of  1828^  '74,  i,  256.    Depth  of  water,  '66^  iii.  \%, 

iv,  175. 
Plans. 
By  Maj.  N.  Bo  wen,  for  restoration  of  piers  and  the  rebnilding  of  the  breakwfttei% 

'69,  41,  175. 
By  M%j.  W.  McFarland,  for  extension  of  piers  to  12-foot  ooxre,  '79,  1731. 
Private  and  Corporate  Work. 
Organization  of  Ontario  Bay  Harbor  Improvement  Association,  1857,  to  aid  in  the 

improvement  of  Little  Sodus  Bay,  by  ioining  its  capital  (abont  $6,000)  to  the 

fovernment  appropriations,  S.  Doc.  42,  35th  Cong.,  1st  Sees.,  pages  14&  150, 
52,  153. 

Projects. 

By  Capt.  T.  W.  Manrice,  1629,  to  close  one  of  two  openings  into  the  bay  by  a  dike 
130  yards  long ;  also  for  the  constmction  of  two  pan3lel  piers,  each  290  yards 
long,  at  an  estimated  cost  of  |32,327.59,  '74,  i,  256. 

By  Major  Graham,  1857,  (1)  for  completion  of  west  pier;  (2)  for  the  construction  of 
an  east  pier,  with  cribs  32  feet  long,  20  feet  wide,  and  10  feet  high;  (3)  for 
dredging  channel  to  a  depth  of  12  feet;  at  a  total  estimated  cost  of  $52,6(ffi.l8; 
S.  Doc.  42,  35th  Cong.,  1st  Sees.,  pages  147,  148;  '76,  ii,  592. 

By  Major  Blunt,  for  extension  of  west  pier  and  connection  with  western  shore,  omd 
for  dredging  a  channel  400  feet  wide  and  12  feet  deep  (deeming  an  east  pier 
unnecessary),  at  an  estimated  cost  of  $80,000,  '66,  ili,  16,  iv,  170,  175. 

By  Maj.  N.  Bo  wen,  for  the  construction  of  an  east  pier  parallel  to  and  ^0  feet  fhmi 
the  west  pier,  connected  at  its  inner  end  with  the  eastern  shore  by  a  break- 
water, at  an  estimated  cost  of  $62,100,  '71,  234;  '72,  257. 
Secretary  of  l¥ar. 

Circular  irom  War  Department  stating  conditions  npon  which  operations  mav  be 
carried  on  under  direction  of  the  officer  in  charge  to  the  limit  of  funds  provided 
by  the  State,  by  municipal  or  private  parties,  S.  Doc.  4St^  35tii  Cong.,  1st 
page  151. 
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SOBirS  BAT  KABBOB,  I^ITTIiE,  N.  F.— Continaed. 


rejn. 

1838.  Incloded  in  Bnrvey  of  harbors  on  the  southeru  shore  of  Lake  Ontario,  between 
the  Genesee  and  Oswego  Biyeis,  made  by  Capt.  T.  W.  Maniioe,  '74»  i,  255, 256; 
'76,  ii,  691. 

1845.  Under  direction  of  M^jor  Tombnll,  '74,  i,  256. 

1852.  Beenrvey,  '74,  i,  256. 

1866.  Soundings  taken,  '66,  iv,  175. 

1870.  By  Lieut.  B.  D.  Greene,  '70,  208. 

1872.  Under  direction  of  M^jor  Wilson,  '74,  i,  257. 

Maps. 
Of  Little  Sodus  Harbor,  '76,  ii,  591 ;  June  30,  1879,  '79,  1731. 

[L.  J.  O.] 


SOUTH  FOBKy  KY*— (See  Eibntuckt  Biyer.) 


SOVTH  HATEN  HABBOB,  MICH.— iBCPBOYEMEifrr  of. 

Appropriatloiifl. 

1867 $43, 000, '67,  24. 

1870 10,000, '70,  43. 

1871 15,000,  '71,41. 

1872 12, 000, '72,  39. 

1873 20, 000, '73,  39. 

1874 10,000, '74,  i,  45. 

1875 10,000, '75,  i,  50. 

1876..- 10, 000, '76,  i,  36,  103. 

1878 12, 000, '78,  123. 

1879: 7,500, '79,  166. 

Total  to  1879 $149, 500. 

lifli  of  appropriations,  '79, 1629. 
Commerce. 

Harbor  of  refuse ;  importance  as,  '67, 105 ;  '69,  97 ;  '70,  142.  Lumbering  and  ag- 
ricultural interests,  '66,  iv,  149,  150.  Justification  of  improvement,  '66,  iv, 
149,  150.   Benefits  of  improvement  more  local  than  general,  '68, 120 ;  '76,  U,  515. 

Statistics,  '66,  iv,  150:  '69,  97;  '70, 143;  '71, 155:  '72. 193;  '73, 280;  '74,  i,194; 
'75,  i,  261;  '76,  ii,  513;  '77,  919;  '78,  1214;  '79,  1628. 

Coflitracts. 


Year. 


1887 
1M7 
1887 
1870 
1870 
1871 
1871 
1872 
1873 
1874 
1875 
1878 


Caatmoton. 


6.  Sastnuni 

B.  K.  6«re 

G.  Hannaha 

...do 

0.  F.  Adams 

Q.  TTtttiT<ft^|i| 

Pierce  &  Whaling 
JamoB  Caldwell. . . 
William  Xioolls. . . 

A.  Dodge 

Sqnier  &  White. . . 
N.  Stamton  Qere  . . 


Contnot  tov-^ 


HaterialB ■ 

do 

Labor 

Timber 

Stone 

MaterialB  and  labor 

ICateriala 

Materials  and  labor , 

do 

Bevetment,  anddiedsing,  per  cubic  yard 

do dto do 

do do do 


Amount. 


Beferenoes. 


$0  28-$0  90 
35-80 


'67, 105. 
'67, 105. 
'67, 106. 
'71,  153. 
'71, 153. 
'71, 158. 
'71,153. 
'73,  279,  280. 
'73,  279,  280. 
'75,  i,  259,  280. 
'75,  i,  259,  261. 
'79, 1627,  1680. 


Contraeto-^OBtinned. 
Abstracts  of  bids,  '71,  154,  155:  '73,  280;  '75,  i,  260,  261 ;  '79,  1630. 
Abstracts  of  contracts,  '67,  58,  105 ;  '68,  120 ;  '71,  154, 155 ;  '73, 280 ;  '75,  i,  260,  261. 
Docnments*    (Not  published  in  reports.) 

S.  Doe.  16,  34th  Cong.,  3d  Sees. 
Engineers* 
Chief  of  Engineers. 
Reports,  '66,  iii,  14,  35;  '67,  24;  '68,  32;  '69,  33;  '70,  43;  '71,  41;  '72,  39;  '73, 
39;  '74.  i,  45;  '75,  i,  49;  '76^  i,  102;  '77,  109;  '78,  123;  '79,  165. 
Engineers  in  Charge. 
Mai.  J.  D.  Graham,  ISoS-'ST.    Report,  S.  Doc.  42,  35th  Cong.,  Ist  Sess.,  page  95. 
M»j.  J.  B.  Wheeler,  1866-^69.    Reports,  '66,  iv,  148, 155 ;  '67,  105 ;  '68, 120. 
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SOVTH  HAVEN  HABBOB.  MICH.— Contiiiaed. 

E  a  ^  neers— Conti  nned . 
Knocjeers  in  CHAJtOE — Continued. 
Capt.  F.  U.  Farquhar,  1969-72.    Eeporta,  '69,  W;  'TO,  142:  '71,  153;  '72,  183. 
Capt.  S.  M.  Mansflold,  ISTa-'— .     Beports,  '72, 193:  '73, 279:  '74,  i,  192;  '7S,i.S5e: 
■76^  U.511;  '77,  918;  '78,  1213;  '79,  1627. 
Assistant. 
John  R.  Mayer,  S.  Doc.  42,  35th  CoDg.,  Ist  Beaa.,  page  90. 
William  T.  Casgraln.     Beport,  '66,  iv,  149. 
Lieut.  D.  P.  Heap,  lBa6-'6ff.    Beports,  '67,  105 ;  '68,  120. 
Eslliiiates*    (See  also  Flans  and  Projects.) 
Bf  Major  Graham,  1857,  for  piera  aud  dredgiag,  $39,180.61,  S.  Doo.  43,  35th  Cong., 

1h£  fiesa.,  pagea  98, 175. 
By  MiOor  Wheeler,  1866,  for  completion,  tl^,28S.47,  '66,  iii,  35,  iv,  148 ; 


i,  514. 


'74,  i,  1! 


By  Assistant  Casgrain,  pieta  to  outer  bar,  166,693.90 ;  to  outer  bar,  with  dredging, 

$120,300;  over  oater  bar,  $186,994,  '66,  iT,  163. 
By  Captain  Farquhar,  1869,  piers,  clredging,  and  lemoYal  of  old  work,  $82,000,  '69, 

79;  revised  estimate,  $84,000,  '70,  43,142. 
Revetment  and  dredging,  1971,  (44,138.33,  '71,  41, 154. 
By  M^oi  MansQeld,  1875,  pier  extensioQ  and  oontinuins  Tevetmeot  and  di«dgiiig, 

$80,000, '75, 1,260;  '76,  il, 513, 614.    Amount  of  eaSmateato  1877,  $202,000, '77, 

918 ;  '78,  1214.     For  completion  of  existing  projeot,  $52,500,  '79, 166. 
ExpeudltMrefl.    (See  also  Finanoial  StatementA.) 

On  repairs,  1869-74,  $15,417.67,  '76,  ii,  513. 
FlBBDClal  Statements. 
■66,  iii,  14, 35, iv,  155;  '67,24;   '68.33;   '69,33,97;   '70;  43,142;    '71,41,154;    '72, 

39,183,103;   '73,39,280;   '74,1,45,194:   '75,1,50,261;   '76,  i,  103,U,513;   '77, 

109,919;  '78,  123,1214;  '79,  166,1620. 
OperatJona. 


ITonhalde. 

Boatliaide. 

1 

Sunadu. 

r«. 

1 

i 

1 

1 

i 
1 

1 

IS 

L.A. 

L./t. 

x^ 

L.ft. 

iA 

0.^04. 

ssa 

'00,121;  T^iLin. 

to  north  pier. 

isa9  70 

so 

100 
M 

100 

so 

■71,*1.16a!    •M.I. 

— 



\W{ 

BO 

loo 

GO 

S3fl 

K,MO 

Bapali*  to  Dortb  and 

North  pier,  600  feet  orib-work,  986  feet  pile-work :  south  pier,  502  feet  orib-woik, 
316  feet  pile-work,  '79,  1628.  Cribs  damaged,  lost,  or  iliaplaced,  '69,  33,97; 
'72,  183;  '73,  279;  '74,  I,  192;  '76,  ii.  512.    Breaoh  of  90  liuear  feet  in  aoath 

flier  during  winter  of  187t$-77,  '77,  109, 918.     Extraordinary  Mttleinent  of  pier, 
70,  142;  '76,  ii,  512.     1877.  SW  cords  of  stone  washed  out  of  piers,  'TB,  1213. 
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SOUTH  HATEBT  HARBOR,  IIIICH.— Continued. 

OperatioiiS— <!'ontinned. 
Histories  of  operations,  1866  to  1874  and  1879,  '74,  i,  192;  '76,  ii,  514;  '79,  1628. 
Abstracts  of  materials  used  and  work  done,  '67,  106:  '68,  120:  '72,  183:  '79, 
1627. 
Pliyfilcal  CliaracteriBtics. 
General,  of  South  Black  Biver,  '66,  iii,  14,  iv,  148,  149.    Lake  bed  around  and 
between  piers  generally  blue  clay,  '66,  iv,  151 ;  '69, 97.    Treacherous  sands,  '74, 
1, 193.    Advance  of  shore  line,  '76,  ii,  514.    Besult  of  soundings  in  1879,  '79, 1628. 
PlaDS. 
By  Assistant  Casgrain :  (1)  extension  of  both  harbor  piers  to  the  12-foot  curve  and 
dredging  channel  across  exterior  bar;  estimated  cost,  $120,300;  (2)  extension 
of  both  narbor  piers  over  the  outer  bar  to  the  12-foot  curve ;  estimated  cost, 
$186,994.    First  plan  adopted  and  appears  under  projects,  '66,  iv,  152;  '74,  i, 
192. 
Private  and  Corporate  l¥ork« 
JPier-work  and  close  pile  revetment  built  previous  to  1866  by  the  citizens  of  South 
Haven:  pier-light  supported  by  private  subscriptions;  expenditures  by  local 
authorities  in  improvement  between  $18,000  and  $20,000,  '66»  iv,  148, 149 ;  '68, 
120;  '74,  i,  192;  ^76,  ii,  514. 

Projects. 

.    By  Mj^.  J.  D.  Graham,  2  parallel  crib-piers  180  feet  apart ;  dredging  to  8  feet ;  esti- 
mated cost,  $39,180,  8.  Doc.  42,  35th  Cong.,  1st  Sess.,  pages  98, 175. 

By  M^jor  Wheeler,  1866,  extension  of  both  piers,  in  a  diriection  south  84^  degrees 
w^,  parallel,  and  180  feet  apturt  to  12  feet  of  water  inside  the  outer  bar ;  dredg- 
ing across  bar  and  between  pier;  sheet  piling  within  river;  estimated  cost, 
$1&,288.47,  '66^  iv,148;  '74,  i,192;  '76.  ii,512. 

By  Captain  Farquhar,  1869,  pier  extension ;  dredging  in  channel ;  removal  of  old  slab- 
pier,  '69,  97 ;  '74,  i,  192;  '76,  ii,  512.  Benewed,  1870,  '70,  43, 142;  '74.  i,  192. 
1871.  In  lieu  of  already  recommended  projects,  to  widen,  deepen,  and  revet 
channel.    Benewed,  1872-73,  '72,  193;  '76,  ii,  513. 

By  Hsgor  Mansfield,  1875.  for  400  linear  feet  revetment  on  north  side  and  an  exten- 
sion of  the  piers  for  300  linear  feet ;  estimated  cost,  $80,000,  '75,  i,  260 ;  '76,  ii, 
513. 
Sarveys. 

1856.  Directed  by  Mi^or  Qraham,  made  by  Assistant  Mayer,  S.  Doc.  42,  35th  Cong., 
Ist  Sess.,  page  96. 

1866.  Directed  by  Major  Wheeler,  made  by  Assistant  Casgrain,  '66,  iii,  14,  iv,  148 ; 
•74,  i,  192;  '76,  u,  514. 

1868.  Directed  by  M^jor  Wheeler,  '76,  ii,  514. 

1869.  Directed  by  Captain  Farquhar,  '76,  ii,  514. 
1870-^1.  Directed  by  Captain  Farquhai,  96,  ii,  515. 

[E.  A.  C.J 


SOVTHPOBT  HABBOB,  COBTBT.—lMPBoyEMENT  of. 

Appropriations. 

1^06 $1,500.    Act  of  July  4. 

1837 1,000.    Act  of  March  3. 

1870  (aUotment) 500,  '79,  356. 

1875 5,000,  '75,  i.  105. 

1876 5,000, '76,  i,  53. 

Total  to  1879 $13,000. 

Statement  of  appropriations,  '77,  218. 
Commerce. 
Justification  of  improvement,  '71,  828;  '75,  ii,  262. 
Statistics,  '77,  218 ;  '78,  406;  '79,  357. 
Contracts. 
1875.  Beattie  &  Dresser,  repairing  breakwater,  at  $5.90  per  cubic  yard,  '75,  ii,  261. — 
1876.  J.  H.  Fenner,  dredging  and  fiUing  between  the  walls  of  dike,  at  37  cents 
per  cubic  yard ;  for  depositing  in  deep  water,  at  17  cents  per  cubic  yard,  '78, 
406. 
Abstracts  of  bids,  '75,  ii,  262. 
En^^ineenu 
Chief  of  Enginebrs. 
Reports,  '70,  31,76;  '71,  86;  '75,  i,  105;  '76,  i,  53;  '77,  48;  '78,  53;  '79,  59. 
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SOUTHPOBT  HARBOR,  CONM.— Continued. 

En^neers — Continaed. 
EXdINlEERS  m  Chargb. 
Maj.  D.  C.  Honston,  1870,  *7Q,  74. 

Mjm.  G.  K.  Warren,  187(M71.    Keports,  '70,  453 ;  '71,  823. 

Mfio.  J.  W.  Barlow,  187&-'— .    Reports,  '75,  ii,  261:  '76,  L  SS9!  »77, 218;  '78»  406; 
'79,  354. 

AJ9SI8TA17T. 

Waiiam'w.  Staorr,  jr.    Beport,  '76^  i,  229. 
Estimates. 

For  early  prcrjects,  '71,  826. 

By  Major  Warren,  1871,  for  repairing  and  raisine  broakwater.  |9,375 ;  £nr  dike, 

$8,850, '71,  827.        '  -«  «  ' 

By  W.  W.  Starr,  1876,  for  channel  60  feet  by  5  leet,  |1L066:  or  60  feet  by  4  feet, 

18,085,  '76,  i,  230. 

Financial  Statements* 

'75,  i,  105;  '76^  i,  289;  '77,  48;  '78^  53;  '79,  357. 
Operations. 

r889-'32.  Breakwater  bnilt,  $10,587,  '70,  453. 

1836.  Repairs, '70,  453. 

1875-76-77.  Breakwater  raised  2  feet,  with  fence  135  feet  by  2.5  feet,  '76^  i,  53,229. 

1877-^78.  Breakwater  and  dike  repaired ;  channel  dredged  to  GO  feet  by  4  feet  feom 

outer  beacon  to  breakwater ;  15,000  cubic  yards  removed,  '78^  53, 406. 
1878-79.  Operations  suspended,  '79,  59.    History  of  operations  since  1826,  '71, 694 ; 

•79,  355. 
Piiysicai  Ciiaracteristics. 

Described,  '71,  824.    Tidal  observations,  '71,  828;  '76^  i,  230. 
Plans. 
History  of  early  plans,  '71,  824. 
By  W.  W.  Starr,  1876,  for  dredging  channel  4  feet  to  5  feet  deep  and  50  feet  wide, 

'76,1,229,230. 

Projects* 

History  of  early  projects,  '71,  824,825;  '79,  365. 

By  Major  Warren,  1871,  for  repairing  and  raising  the  old  breakwater  and  dike; 

estimated  cost,  $9,375  and  $2,850,  '71,  827. 
By  M^ior  Barlow,  1875,  amended  to  repairing  and  raising  breakwater  2  feet  higher, 

'75,  i,105,ii,261. 
By  Major  Barlow,  1877,  for  repairing  dike  and  dredging  channel  60  feet  by  4  feet; 

amended  to  100  feet  in  width,  '78,  406;  '79,  59, 356. 

1826.  By'john  Anderson,  '71,  824. 

1870-71.  Under  direction  of  Mi^or  Houston,  examination  and  sorrey,  '70, 31, 76. 463; 

rwT    86 

1876.  By  W.  W.  Starr,  under  direction  of  Major  Houston,  '76^  i,  229, 230. 
Maps. 
Sketch  of  breakwater,  '71,  824, 82r.    Map  of  the  harbor,  '79,  356. 


SOVTHPORT  HARBOR,  "WIS.— (Bee  Kenosha.  Habbob.) 


SOUTH  RITER,  M .  Jl.^lMPSoyEMBNT  of. 
Appropriations. 

1871 $15,000, '71,80,697. 

1873 5,000, '73,  81,869;  '74,  ii,  144. 

Commerce. 

Statistics,  '71,  699-701. 
Contract. 

1873.  P.  W.  WeysB  &.Co.,  dredging,  at  38  cents  per  cnbio  yard,  '73^  869. 

Abstract  of  contract,  '73>  869. 

Abstracts  of  bids,  '71,  697 ;  '73,  869. 
Enirineers. 

Chisf  of  Enginbers. 
Reports,  '70,  31,72;  '71,  80;  '72,  77;  '73,  81;  '74,i,93;  "^9,66. 

Lieut.  Col.  J.  D.  Kurti,  1871.    Keports,  '71, 697-701 ;  '72, 781 ;  '73^  869;  '74^  ii,  144. 
Assistant. 
George  £.  Brown.    Report,  '71,  699.  • 
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SOUTH  BITEBy  JRL  /•— GoDtiniifid. 

FlBancial  Statements. 

'71,  80,697;  •72,  77,781 ;  '73,  81,869;  '74^  i,93. 
Operations* 

1870-^1.  Delayed  b^  failure  to  enter  into  oontract|  '71,  697. 

1871-^72.  Dred^g  in  pro^gieas,  '72,  77, 781. 

1872-^3.  Dredging  in  progrees,  '73,  869. 

1873-^4.  Reenus,  a  channel  6  feet  deep  joining  the  South  and  Razitan  Rivers,  '74, 
i,  93,  u,  144. 
Pbysicitl  Cbaracteiistlcs. 

Deecribed,  '71,  698-701. 


By  LiienteDant-Oolonel  Knrtas,  1872,  for  short  wing-dam  and  pile  proteotion ;  may 
be  necessary;  estimated  cost,  $5,000,  '72,  781. 
Fiivnte  and  Corporate  work. 

The  New  Jersey  Transportation  Company  made  a  cat  abont  80  feet  wide  between 
South  and  Raritan  Rivers  about  1831,  '71,  698. 
Project. 
By  Lieutenant-Colonel  Kurtz,  1870,  for  a  6-foot  channel  through  the  canal  made  by 
New  Jersey  Transportation  Company,  and  through  the  shoals  between  the  canal 
and  Washington,  and  at  the  oonfluenoe  of  the  South  and  Raritan  Rivers  by 
dredging ;  estimated  cost,  |13,6&3.50,  '71,  698. 

SnrveTS. 

1870.  Under  direction  of  Lieutenant-Colonel  Kurtz.    Report,  '71,  698-701. 


1879.  Under  direction  of  Lieut.  CoL  John  Newton 


z.    itepo] 
,  '79,  66. 


SPITTTEN  DlTTTULi  CREEK,  IV.  T.--(See  Harlem  Rivibb.) 


STATEN  ISIiAlf D  AND  lirEl¥  JIERSE¥«— Impboyismemt  or  chakmkl 

BETWEEN. 

Api^popiiatlonft. 

1874 $50, 000, '74,  i,  96,  ii,  169. 

1876 10,000, '76,  i,  56, 251;  '77,51,252. 

1878 15,000, '78,419. 

Conunerce. 

Changes  in  and  requirements  of,  '76,  i,  251, 255-257.    Cause  of  falling  off,  '77,  252. 

Estimated  tonnage,  10,800,000  tons,  '73,  945. 
firmTisncs,  '73,  946. 
Contract. 
1874.  James  D.  Leary,  pile -dike,  at  $18.94  per  linear  foot,  '75,  ii,  223, 224. 
Abstract  of  contract,  ^5,  ii,  224. 
Abstract  of  bids,  '75,  ii,224. 
En^neers. 
Chief  of  Engineeks. 
Reports, '72,80;   '73,86;   '74,  i,96,  '75,1,103;  '76,1,56,251;  '77,51;  '78,56; 
'79,  64. 

BOABD  OF  ENGINEEBS. 

Convened  at  New  York  May  12, 1875 ;  recommend  dredging  to  depth  of  11  feet. 

Report,  '76,  i,  252. 
(Colonel  Tower  and  Lieutenant-Colonels  Wright,  Kurtz,  and  Newton.) 
Engineers  in  Cuabgb. 
Lieut.  Col.  John  Newton,  1873-^—.    Reports,  '73,  943;  '74,  ii,  168;  '75,  ii,  223; 

'76,  L  250,257;  '78,  418;  '79,  392. 
Capt.  James  Merour,  in  temporary  charge,  '77,  i,  223.    Report,  '77,  252. 
Assistant. 
Julius  M.  Striedinger,  '73,  943. 
Estimates. 
By  Lieutenant-Colonel  Newton,  1873,  for  temporary  improvement,  $192,491.60;  for 

permanent  improvement,  $443,210,  '73,  945. 
By  Board  of  Engineers,  1875,  for  dredging  to  11  feet  in  depth,  $40,480,  '76,  i,  56, 250, 

256;  '77,252;  '79,392. 
By  Lieutenant-Colonel  Newton,  1879,  to  complete  existing  project,  $15,480,  '79,  G4. 


526  INDEX   OF 

STATEN  ISIiAlVB  ABTB  BTEW  JIERSEY-Contmned. 

Financial  Statements* 

'74,  i,  96,  ii,  169;   '75,  i,  103,  U,  224 ;   '76^1,56,251;  '77,51,252;   '78,57,419;   '79, 
64,392. 
Operations. 

1874-75.  2,237  linear  feet  of  south  pile-dike  built  by  contract,  '75,  ii,  223. 

1875-79.  Operations  suspended,  '76,  i,250;  '77,  51,252;  '78,  56,418;  '79,  64,392. 
Pliysical  Ciiaracteristics. 

'73,  943,944;  '76, 1,853,254. 

Projects. 


Survey. 

Under  direction  of  Lieutenant-Colonel  Newton,  by  J.  H.  Striedinger,  £.  Gieseler,  and 
M.  Lacy.    Beport,  '73,  943. 


STAUNTOIV  RITEB,  TA.— Impbovbment  of. 

Appropriation. 

1879,(5,000,  '79,86. 
Commerce. 

Justification  of  improyement,  '79,  684. 

Statistics,  '79,  623. 
Engineers. 

Chief  of  Enginebbs. 
Reports,  '78,  75;  '79,  86,88. 

Engineer  in  Charge. 
8.  T.  Abort.,  U.  8.  C.  E  ,  1878-'—,  '78,  76.    Report,  '79,  621. 
Financial  Statement. 

'79,  86, 622. 

Pliysical  Ciiaracteristics. 

General,  '79,  622.    Floods,  '79,  623.    Bars,  '79,  623. 
Private  and  Corporate  l¥orl£. 

About  $10,000  expended  by  Charles  Bruce  for  the  improvement  of  the  naTifftttion  of 
the  river,  '79,  623. 
Project. 
By  8.  T.  Abort,  for  dredging,  rook  excavation,  and  oonstruotion  of  lateral  or  spur 
dams  of  crib- work  or  stone,  at  an  estimated  cost  of  (35,160,  '79,  86,0^,^. 
Survey. 
1878-79.  By  8.  T.  Abort,  U.  8.  C.  E.,  an  examination  of  the  river  between  Brook  Nesl 
and  Roanoke  Station,  on  the  Richmond  and  Danville  Railroad.    Report,  '79, 682. 


STONINGTOBr  HARBOR,  CONN.-Improvement  of. 

Appropriations. 

1827  (survey) |200  00,    Act  of  March  2. 

1828 20,000  00, '79,  327. 

1830 16,491  67, '79,  327. 

1834 262  16.    Act  of  June  27. 

1873 25,000  00,  '73,90. 

1874 20,000  00, '74,  i,  100. 

1875 25,000  00,  '75,1,103. 

1878 40,000  00,  '78,61. 

1879 37,500  00,  '79,57. 

Total  to  1879 $184,453  83. 

Lists  of  appropriations,  '76^  i,  223 ;  '77,  210 ;  '78^  394 ;  '79,  326,  38a 
Commerce. 

Justification  of  improvement,  '72,  918,  920, 921 ;  '73,  89:  '76^  i,  222:  '77,  210:  '7* 

393; '79,329. 
8TATI8TIC8,  '71,  828;  '72,  918:  921,  922:  '73,  961;  '74,  U,  247;  '7».  ii,  239:  '76^  ii, 

283;  '77,  209,  210;  '78,  394 ;  '79,  3». 
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STONINGTON  HARBOR,  C01VN.--Continued. 


Contracts. 


1873 
1874 
1875 
1878 


Contmeton. 


8.  F.  Shelboune. 
M.  F.  BrainBrd  . . 
J.  S.  Schuyler  . . . 
I.  ▲.  Sylyester. . . 


Contract  for— 


Dredging  91,087  cnbio  yards,  at  20  cent«  . . 
Dredgiog  118,422  cabio  yards,  at  16|  cents 

Famishuig  stone  for  breakwater 

do..? 


Beferences. 


'73,  981 ;  '74,  li,  247. 
'75,  ii,  238; '76,  i,  222. 
'76, 1,  223. 
'79,325. 


Abstracts  of  bids,  '73,  081 ;  '75,  ii,  238,  240 ;  '79,  325. 
]>ocaineiit«    (Not  in  reports. ) 
Report  of  Lieut.  J.  Prescott  to  Lieat.  Col.  J.  Andrews,  dated  December  1,  1827 ;  re- 
ferred to,  '72,  919. 

Chibf  of  Engineers. 
Reports,  '71,  86;  '72,  85;  '73,  90;  '74,  i,  100;  '75,  i,  103;  '76,  i,  51;  '77,  46;  '78, 
51 ;  '79,  56. 
Board  of  Engineers. 
Convened  at  Stonington,  Conn.,  June  29,  1875.    As  a  result  of  its  considerations 
the  board  submitted  three  plans:  (1)  for  a  breakwater  extending  about  2,000 
feet  in  a  southeasterly  direction  from  Ticinity  of  Wampasset  Point;  (2)  for 
breakwater  off  the  southern  end  of  Peuguin  Shoal,  providing  a  small  exterior 
harbor ;  (3)  for  a  breakwater  along  the  southern  edge  of  Penguin  Shoal,  coveriug 
interior  waters  only.    Report,  '75,  ii,  243. 
(Lieutenant-Colonels  Wright,  Newton,  Thom,  and  Kurtz,  and  Mi^or  Barlow.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  Anderson,  1827,  '72,  919. 

M%j.  G.  K.  Warren,  1871-74.    Reports,  '71,  828 ;  '72,  917 ;  '73,  981 ;  '74,  ii,  246 
Maj.  J.  W.  Barlow,  1874-^—.    Reports,  '75,  ii,  238 ;  '76,  i,  222 ;  '77,  209 ;  '78,  393 ; 
'79,  325. 
AflSiSTA^frs 

Lieut.  J.  Prescott,  1827,  '72,  919. 
J.  H.  Dager.    Report,  '72,  919. 
H.  A.  Bentley.    Report,  '74,  ii,  247. 
G.  C.  Almy.    Report*,  '75,  ii,  240 ;  '76.  i,  222 ;  '79,  329. 
Estimates. 
By  J.  H.  Dager,  in  accordance  with  plan  No.  1  (see  Plans),  $139,205 :  No.  2,  $100,214.40 ; 
No.  3,  $51,579 ;  No.  4,  $21, 186.    For  removal  of  breakwater,  $160,989.60.    For  con- 
struction of  a  jetty,  ^0,000,  '72,  919-921. 
By  Major  Warren,  for  a  breakwater  and  jetty,  $420,000,  '72,  85,  918. 
By  Board  of  Engineers,  1875,  for  breakwaters,  $182,000  and  $125,000,  '75, 11,245.246. 
By  G.  C.  Almy,  lor  a  breakwater,  $150,000,  '79,  326,  331. 
Financial  Statements. 
•73,  90,  981;  '74,  i,  100,  ii,  247;  '75,  i,  103,  ii,  240;  '76,  i,  52,  223;  '77,  46,  210;  '78, 
51,  394;  '79,  57,328. 

Operations. 


Tear. 

Breakwater. 

Dredging. 

Remarks. 

References. 

Un.  ft 

Stone  used. 

1828- '84 

740 

Tont. 
82.268 

Ou5.  yd«. 

According  to  Lieutenant  Presoott's 
project 

'72,918:  '79,827. 

187a-*74 

91,087 
63,562 
54,860 

'74,  ii,  247. 

1874-  '75 

'75,  ii,  S88. 

1875-76 
1878- *77 

*770 

14,607 

According  to  project  of  Board  of  En- 
gineers. 
Onerations  snsnended 

'76, 1,  222,  228. 
'77,46. 

1877- 7S 

do 

'78,  51. 

1878-79 

062 

85^746 

'79.  57.  830. 

*  Given  as  750  feet,  '79, 330. 
History  of  operations,  '79,  326. 
Physical  Gliaracteristics. 

Of  harbor  bed,  '75,  u,  240;  '79,  330.    Tides,  '72,  919;  '74,  ii,  246;  '79,  326. 
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STOBTINOTOBT  HARBOBt  CON RT.— Continued. 

Plans. 

By  J.  H.  Da|2:er:  (1)  for  dredging  the  harbor  above  the  steamboat  wharf  to  a  depth 
of  15  feei  at  mean  low- water ;  (2)  for  dredging  Penguin  Shoal  entirely  ;  (3)  for 
dredging  Peneuin  Shoal  partially ;  (4)  for  dredging  a  channel  500  feet  wide 
from  the  bresuc water  to  tne  steamboat  wharf,  '72,  919,  920.  For  removal  of 
breakwater,  extension  of  900  feet,  and  construction  of  a  Jetty  from  Wampaaaet 
Point ;  modified  by  M%|or  Warren  to  extend  the  breakwater  2,000  feet,  '72»  918, 
920,  921. 

By  M^jor  Warren,  for  a  breakwater  from  Stonington  Point  2,000  feet  Ions  and  90 
feet  wide  on  top ;  also  for  a  sea-wall  at  Wampasset  Point,  '72,  85,  918.  For  a 
breakwater  in  toree  sections :  (1)  one  portion  extending  from  Stonington;  (2) 
one  portion  exteudinfi;  from  Wampasset  Point,  leaving  an  opening  between  shore 
and  shore  end  for  a  channel ;  ^3)  a  detached  breakwater,  covering  the  open  dis- 
tance between  the  ends  of  sections  1  aud  2,  '75,  ii,  247. 

By  Board  of  Engineers,  1875,  for  3  breakwaters :  (1)  (see  Projects) ;  (2)  off  the  eonth- 
em  end  of  Penguin  Shoal,  providing  a  small  exterior  harbor ;  (3)  alon^^  the 
sonthem  edge  of  Penguin  Snoal^  covering  the  interior  waters  of  the  harbor  only 
(see  Board  of  Engineers),  '75,  ii,  244. 

By  G.  C.  Almy,  for  a  breakwater  at  Bartlett's  Reef  3,000  feet  in  length,  '79,  331. 
Becommended  by  engineer  in  charge,  '79,  326. 
Private  and  Corporate  IVork. 

Bemonstrance  of  citizens  against  the  oonstmotion  of  a  breakwater  across  Pengoin 
Shoal,  '75,  ii,  242. 

Projects. 

By  Lieutenant-Colonel  Anderson,  1827,  for  a  breakwater  740  feet  lon^,  90  feet  wide 
on  top,  subsequently  modiiied  to  a  width  of  12  feet,  at  a  total  estimated  cost  of 
$44,337,  '72,  920  ;  '79,  327. 

By  Migor  Warren,  for  dredging  a  channel  between  the  breakwater  and  the  steam- 
boat wharf  to  a  depth  of  12  feet,  at  an  estimated  cost  of  |51,3(i8.50,  '72,  919; 
'73,  980.  For  a  breakwater  across  the  end  of  Penguin  Shoal,  1,200  feet  long,  of 
riprap  granit'e,  at  an  estimated  cost  of  $9&000,  '74,  ii,  246. 

By  Board  of  Engineers,  1875,  for  a  breakwater  from  the  vicinity  of  Wampasset  Point, 
to  extend  southeast  a  distance  of  about  2,000  feet,  and  estimated  to  cost  $231,000, 
'75,  ii,  244,  245,  246.    Approved,  '75,  ii,  243. 
Secretary  of  IVar. 

Approves  the  recommendation  of  the  Chief  of  Engineers  and  also  of  the  Board  of 
Engineers  (see  Projects),  '75,  ii,  243. 
Surveys. 

1827.  By  Lieut.  J.  Prescott,  '72,  919. 

1839.  Included  in  Const  Survey,  '72,  917. 

1871.  By  J.  H.  Dager.    Report,  '72,  919. 

Maps. 
Diagram  of  a  breakwater  proposed  by  M%|or  Wanen,  '75,  ii,  247.    Map  of  the 
harbor,  '79,  328. 

[L.  J.  O.] 


STONO  RITER,  8.  €•— Impbovembnt  of. 

Appropriation. 

1872.  Unexpended  balance  of  appropriation  for  Town  Creek  reappropiiated  by  aet 
of  June  10,  1872,  $2,845.74,  '73,  68,  733. 

Contract. 

1872.  J.  Griffin,  removing  obstructions,  $2,243.95,  '73,  732. 
Abstract  of  bids,  '73,  733. 
Engineers. 
Chief  of  Ekoineers. 

Report,  '73,  68. 
Engineer  in  Chabqb. 
Maj.  Q.  A.  Oillmore.    Report,  '73,  732. 
Financial  Statement. 

'73.  68. 

Operations. 

1872-73.  Komoval  of  3  wooden  vessels  and  500  tons  of  annken  logs  between  ObariM- 
ton  and  Port  Royul,  '73,  68,  7:i2. 
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STirsOEON  BAT  €AIVAI^»  WIS.— Harbor  of  refaffe  at  entrance. 
Appropriations. 

1873 $40,000,  'Va,  198. 

1874 10,000,  '74,  i,  38. 

1878 30,000,  '78,  114. 

1879 30,000/79,  153. 

Total  to  1879 $110,000. 

Title  of  appropriation  for  1878  changed  from  that  nsed  previonsly,  *78,  1148. 
Commerce. 
General  statement  of  expected  benefits  to  commerce  from  canal,  '72,  173.    Utility 
of  harbor  work  entirely  dependent  on  completion  of  canal,  '74,  i,  142 ;  '75,  i,  197*; 
'78,  1148. 
Contracts. 
1873.  William  E.  Strong,  for  baildinff  pile  pier.  '76,  ii,  345.— 1874.  William  £. 
Strong,  for  building  pile  pier,  '7^  li,  345.-1878.  Truman  and  Schroeder,  for 
.  building  crib  pier,  '79,  14&. 
Abstract  of  proposals,  '79,  1492. 
Engineers. 
Chtbf  of  Enginebrs. 

Bcports,  '72, 35;  '73, 32;  '74,  i,  38;  '76,  i,  42;  '76,  i,  95;  '77, 99;  '78, 114;  '79, 152. 
Enginsebs  in  Charge. 
MaA.  D.  C.  HoQston,  1873-^5.    Beporte,  '73,  198;  '74,  i,  141;  '76,  ii,  344. 
M^.  H.  M.  Bobert,  1875-*—.    Beports,  '75,  i,  197 ;  '76,  ii,  344;  '77,  856;  '78,  1146. 
1150;  '79,  1488. 

William  T,  Casgrain  (snrvey).    Beport,  '72,  172. 
W.  H.  Hoarding.    Beports,  '74,  i,  141 ;  '75,  i,  197. 
Louis  Y.  Schermerhom,  '79,  1490.    Bepoit,  '79,  1493. 
Estimates. 
By  Migor  Houston,  for  two  piers,  each  about  1,200  feet  long,  with  dredging,  $120,000, 
'72,  172 ;  '73,  199 ;  additional  to  $40,000  appropriated,  '73,  32.    Tot^  increased 
to  $180,000,  '74,  i,  142. 
By  W.  T.  Casgrain,  for  canal  on  Thompson's  route  of  1867,  $726,950,  '72,  174. 
By  W.  T.  Casgrain,  for  canal,  Casgrain's  route,  $629,300,  '72,  174 ;  transmitted  by 
M^or  Houston..  '72,  172. 
Financial  Statements. 

'73. 199;  '74,  i,  142;  '75.  i,  1P7;  '76,  ii,  344;  '77.  856;  '78,  114,  1148;  '79,  153,  1491. 
Legislation. 
Act  of  April  10. 1866,  granted  200,000  acres  of  public  land  to  the  State  of  Wisconsin 
to  aid  said  State  in  constructing  and  completing  a  breakwater  and  barbor 
and  ship-canal  to  connect  the  waters  of  Green  Bay  with  tbe  waters  of  Lake 
Michigan,  to  be  completed  in  three  years.    Minimum  width  of  canal,  100  feet, 
and  depth  of  water,  13  feet. 
Act  of  March  1,  1872,  extended  the  time  for  completion  to  April  10,  1874. 
Act  of  March  3^  1871,  directed  Secretary  of  War  to  cause  a  survey  to  be  made  for 
ship-canal  nrom  the  head  of  Sturgeon  Bay,  Wisconsin,  on  the  line  now  opened 
across  the  portage    *    **    *    tu  the  shore  of  Lake  Michigan,  with  estimate  for 
constructing  the  same  100  feet  wide  and  13  feet  deep. 
Discussion  of  legislation  by  United  States  and  State  of  Wisconsin  in  regard  to  canal 
work,  '78»  1147,  1150.    Land-grant  appraisement,  '78,  1150.     Miigority  and 
minority  reports  of  the  committee  on  State  alfairs  of  Wisconsin  assembly,  Feb- 
ruary 21,  1879,  on  management  of  canal  company,- and  reciting  history  of  legis- 
lation relating  thereto,  '79,  1494. 
Act  of  Wisconsin  legislature  March  4,  1879,  to  secure  proper  completion  of  canal, 
79,  1505. 
Operations. 


North  pier. 

Sonth  pier. 

Bemarks. 

• 

Year. 

Cribs. 

Pile 
pier. 

L./L 
82 

Cribs. 

PUe 
pier. 

L./t 
762 

32 

Referencea. 

1873-74 

No. 

L./t. 

No. 

L.Jt 

'74.  i.  38. 141. 

1874-75 

Reached  14^  feet  water.    Piers  partially 

reflUed. 
Piers  partially  reflUed  on  outer  ends  — 
House  bailt  at  coat  of  $73 

'75,  i,  197. 

1877-78 

78, 114, 1147. 

1878-79 

4 

200 

1 

50 

79, 1489. 

34  EN 
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OBeratlons—Continaed. 
Li0t6  of  materiftls  and  prioes.  '75,  i,  199 ;  '79,  1493.    Method  of  bnilding  pile  pier 
described,  '74,  i,  141.    History  of  work  by  MaJ.  D.  C.  Houston,  'IB,  ii,  344. 
Physical  Characteristics. 
'72,  173, 175.    Results  of  the  first  pier  work  on  the  shore  line,  '74, 1, 142.    Geo- 
logical formation,  '76,  ii,  344.    Unprotected  sides  of  canal  will  probably  canae 
a  reduction  in  its  depth,  '78,  1147;  '79,  1493. 
Private  and  Corporate  UTork. 

Canal  company  commenced  work  in  1872,  '73, 199,  according  to  plan  indieaifced 

in  Mi^or  Houston's  report,  '72,  171. 
1872-^73.  Summit  cut  down  from  28  to  13  feet  aboye  lake,  '73,  199. 
1873-^4.  One-fourth  the  work  done,  '74,  i,  142. 
1874.  Suspended  work,  '75,  i,  42. 

1877.  Canal  company  resumed  work,  '77,  99. 

1878.  Junction  effected  between  waters  of  lake  and  bay,  '79,  1493.  Canal  be- 
came closed,  preventing  rapid  prosecution  of  harbor  work,  '79, 1489. 

1879.  Canal  probably  permanently  opened,  '79,  1490. 

Discussion  of  probable  future  of  canal,  ita  defects,  depth,  relations  to  United 
States  work,  '78, 1147,  1149;  '79,  1493.  Land-grant  appraisement,  '78, 1150. 
Current  observed  in  canal;— its  effect  on  the  banks,  '79, 1490,  14d3.  Beport 
of  William  T.  Casgrain.  chief  engineer  canal  company,  on  probable  work  to  be 
done,  '78, 1151.  Beport  of  John  Nader,  State  inspector,  on  work  of  canal  com- 
pany, '78,  1152.  Beport  of  committee  on  State  affairs,  Wisconsin  assembly, 
on  the  management  of  the  canal  company,  '79,  1494 ;— minority  report,  '79, 
1499. 

Project. 

By  Maj.  D.  C.  Houston,  1871,  for  two  piers  to  protect  the  entrance  to  the  canal  on  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore  line  425  feet  fiom  the  axis 
of  the  canal,  extending  into  the  lake  and  narrowing  to  250  feet  at  the  outer 


Surrey. 

For  a  ship-canal  100  feet  by  13  feet,  and  estimat'CS,  called  for  by  act  of  March  3, 1871, 
made  by  Willlaui  T.  Casgrain  in  season  of  1871,  under  orders  from  M^.  D.  C. 
Houston.  Map  and  report  destroyed  in  Chicago  fire,  October  9  and  10,  1871. 
Beport  of  MaJ.  Houston,  '72,  35,  171 ;  of  William  T.  Casgrain,  '72, 172. 

Map. 
Sketich  showing  stato  of  work  in  1878,  '78»  1152. 

[ao.L.p.] 


SUIiLITAHr'S  RITER  AND  FALLSf  ]!I£.— Impbovxment  or. 
Appropriations. 

1871 $10,000, '71,88. 

1872 25,000,  '72,  87. 

•Commerce. 

Justification  of  improvement,  '71,  839,  ei  eeq. 
Statistics,  '71,  8^. 
Contracts. 
1871.  With  G.  W.  Townsend,  for  the  removal  of  Hatcher's  Bock  and  bridge  piers^ 
'71,  835.— 1H72.  With  G.  W.  Townsend,  for  the  removal  of  bridge  pien  and 
ledges,  '73,  1057.— 1874.  With  Edouard  M.  Le  Prohon,  for  rock  excavation,  '74^ 
u,  299. 
Abstract  of  bids,  '71,  836. 
Abstract  of  contracts,  '71,  836. 
iCn^neers. 
Chief  of  Engineers. 

Beporte,  '70,  31,  83;  '71.  88;  '72,  87;  '73,  95;  '74,  i,  105;  '75,  i,  112. 
Engineeb  in  Charge. 
Lieut.  Col.  George  Thom,  1870-^75,  '70,  83.    Beports,  '71,  8:i4 :  '72.  9*27 ;  '73, 1066; 
'74,  li,  298 ;  '75,  ii,  385.  -n  y  >     ^ 

financial  Statements. 

'71,  88,  835 ;  '72.  87,  927;  '73,  95,  1057;  '74,  i,  106,  ii,  298;  '75,  i,  113,  ii,  387. 
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Ywr. 

Book  ezesTBtton  at— 

Bemarkt. 

■ 

Beferances. 

HftidMr's  Book. 

Othor  ledges. 

1810- "71 

180 
140 

Ouhieu^rdt. 

'71,885. 

1871- "72 

'Ta^iOO. 

1873- '78 

8  brldse nien  remoTsd •••.••..... 

'73,  06, 1067. 
^74,11,296. 
'76,  it,  386. 

1873- *74 

147 

85 
106 

1874- *76 

PliysiiMil  Characteristics. 

Described,  '71,  88,  834  at  8eq. 
Project. 

By  Lieutenant-Colonel  Thorn,  for  the  remoral  of  Hatcher's  Bock,  ledges,  and  bridge 
piers,  at  an  estimated  cost  of  $44,000,  '71,  835,  838. 
Sarlreys. 

1870  and  1873.  Under  the  direction  of  Lientenant-Colonel  Thorn,  '74,  ii,  299.    Re- 
port, '71,  836. 


SITJVFIjOWER  RITEB,  miss.— Impbovement  of. 
Appropriation. 

1879,  *«),000,  '79, 116. 
CoaftBierce. 

Statistics,  '79,  984,  986. 
EttSimeers. 

Chief  of  Engineers. 

Reports,  '78,  88;  '79,  116,  117. 
Engineer  in  Charge. 

Capt.  W.  H.  H.  Benyanrd,  '78,  88;  '79,  112,  117.    Report,  '79,  970,  983. 
Assistant. 
J.  M.  Searles,  '79,  962. 
Piiyiical  Ciiaracteristics. 

Described,  '79,  963.    Obstmotions,  '79,  983,  984. 
Project. 
By  Captain  Benyanrd,  1879,  for  removal  of  obstmctions  and  leaning  trees  from 
lower  part  of  river  and  the  construction  of  wing-dams  at  Oliphant's  Bar  and 
Muscle  Shoals;  estimated  cost,  |66,000,  '79, 116,  ^0. 
Surveys. 

1878.  Examination  ordered  and  in  progress,  '78L  88. 

1879.  Examination  completed  by  J.  M.  Searles,  ^79,  117,  982. 


SUPERIOR  BAT,  UTIS.— Ibiprovebcent  of. 

(See  also  Duluth  Harbor  and  Superior  Citt  Harbor.) 

Appropriation. 

18^3,  $100,000,  '73,  30;  but  $22,628.16  expended,  '74,  i,  132. 
Contract 
With  Dodge  &  Moses,  May  31, 1873,  dredging  in  Bay  of  Superior,  at  18^  and  28  cents 
per  cTioic  yard,  73, 131, 132. 
En^neers. 
Chief  of  Engineers. 
Reports,  '73,  30;  '74,  i,  35.    Decision  on  report  of  Board  of  Engineers,  '73,  130. 
Orders  a  special  survey  by  Ms^or  Houston  and  a  civil  engineer  apiKrfnted  by 
the  governor  of  Wisconsin,  *73,  148.    Rej^rt  to  Secretary  of  War  on  survey  by 
Major  Houston  and  Ifr.  W.  H.  Newton,  civil  engineer,  '73, 137. 
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engineers— Gontinaed. 

BOABD  OF  EnGINBEBS. 

Convened  at  Chicago,  HI.,  April  16,  1873.    Recommended  a  certain  order  for 
expenditure  of  the  $100,000  appropriated,  '79, 1474.    Report,  '73, 129.    Decimoa 
of  Chief  of  Engineers,  '79,  130. 
(Colonel  Macomb,  Lieutenant-Colonel  Tower,  and  Majors  Weitzel,  Houston,  and 
Farquhar.) 
Engixebrs  in  Charge. 
Maj.  D.  C.  Houston,  1873.    Report,  '73,  141, 148. 
M%j.  F.  U.  Farquhar,  1873.    Report,  '73,  128, 132. 
Assistants. 
John  Pierpont,  1873.  on  special  survey.    Report,  '73,  162. 
Joseph  P.  Frizell,  historical  sketch  of  the  work,  '79,  1470. 
Estiniates. 
By  Major  Farquhar,  for  repairs  of  dike,  1^.000,  '73,  132 ;  |87,199,  '74,  i,  133.    For 
dredging,  $100,000  in  addition  to  |100,000  appropriated,  '73.  132. 
Financial  Statements. 

'73,  132;  '74,  i,  132. 
Operations.    (See  also  Survey.) 
Historical  sketch,  '79,  1470. 

1S73.  Dredging  commenced  in  channel  firom  deep  water  to  Quebec  Wharl    An  open- 
ing was  made  in  dike  and  two  protection  cribs  placed  therein,  '73, 132. 
Statement  of  dredging  done  in  1873,  '74,  i,  132. 
Phsrsical  Ciiaracteristlcs. 
Mean  water  level  of  Superior  Bay,  '73, 140.    Physical  geography  of  west  end  of 
Lake  Superior,  '73,  141;  '79,  1471.  , 
Project* 
By  Board  of  Engineers,  for  a  channel  200  feet  wide  and  13  feet  deep,  from  the  eyjiiting 
channel  in  Superior  Bay  to  Quebec  wharf,  Superior  City,  an  opening  to  be 
made  through  the  dike,  '73,  130. 
Secretary  of  war. 
Letter  to,  fh)m  Gov.  C.  C.  Washburn,  of  Wisconsin,  appointinji^  Mr.  W.  H.  Newton, 
of  Minneapolis,  Minn.,  as  engineer  on  part  of  State  of  Wisconsin  to  make  spe- 
cial survey  of  Superior  Bay,  etc.,  '73,  149. 
Surveys. 
Observations  made  on  currents  and  water  leTels^72, 106. 
Special  survey  by  Maj.  D.  C.  Houston  and  Mr.  W.  H.  Newton,  C.  E.,  at  request  of 

governor  of  Wisconsin,  '73,  137,  et  acq,;  '79,  1474.    Mr.  Newton's  criticism  of 
[ajor  Comstock's  tide-gauge  record.    Letter  from  Mf^or  Comstock,  '73,  V^- 
Major  Houston's  report,  '73, 141, 148.    Assistant  John  Pierpont's  report,  '73, 162. 
Report  of  Mr.  W.  H.  Newton,  C.  E.,  to  Secretary  of  War,  '73,  173. 
Survey  ordered  by  act  of  March  3,  1879,  to  determine  the  best  and  most  economical 

plan  for  harbor  improyement  for  the  head  of  Lake  Superior,  '79,  136,  1469. 
31aps. 
List  of  maps  accompanying  reports  on  the  special  survey,  '73,  155. 

[S.  O.  L.  P.] 


SUPERIOR  CITF  HARBOR,  UTIS.,  natural  entrance  to  Bay  of 

Superior.—lMPBoviEMENT  of. 

Appropriations. 

1867 |63, 000, '67,  20 ;  '68,26. 

1869  (allotted) "44,550,  '69,  22. 

1870 40,000, '70,  33. 

1871 60,000, '71,30. 

1872 50,000, '72,  30. 

1875  (allotted) 5, 433,  '75,  i,  40. 

1876  (allotted) 3, 000,  '76,  i,  36,  93. 

1878 3,000, '78,112,  1128. 

1879 5,000,  '79,  150. 

Total  to  1879 $273,983;  and  $63,950,80  fix>m  the  appropriation  of  1873  for 

Superior  Bay,  '74,  i,  132. 

*Cfilkd  $46,000,  '70, 127 ;  '74,  i,  182. 
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ABpropriatioiUH- Contlnned. 

Btatementaof  appiopriatioDB,  '74,  i,  132;  '78, 1129;    '79, 1470. 

Bemarks  on  want  oi  oonaietency  and  mufonnity  in  making  appropiiationB,  *6B,  79. 

CoBUDerce. 

Commereial  importance  as  a  ftitnre  railroad  center,  '67, 60 ;  '68,  81 ;  '73, 128.  Com- 
merce reqairee  depth  of  16  feet  at  mean  low-water,  '67,  252. 

Statistics,  '67,  ^  gS;  '68,  83;  '70,  90;  '72, 112;  '74,  i,  133;  '79,  1469,  1470. 
Contracts. 

1867.  R.  G.  Cobnm,  timber.  *67,  62.~1867-'68.  Peter  White,  iron  bolts  and  spikes, 
'67,  57,  62;  '68,  83.  Cobnm  &  Bay,  framing,  *67,  57 ;  '68,  83.  David  Smoke, 
materials,  '67,  57,  62;  '68,  83.^1869.  B.  G.  Cobnm,  materials  and  labor,  '69, 
72.    H.  M.  Peyton  &  Co.,  bmsh-work,  '76,  ii,  319. 

Proposals  for  stone  95.15  to  $13.95  per  cord,  '74,  i,  134.  Proposals  for  protection, 
'76.  ii,  319. 


Chief  of  Enoikeebs. 

Reports,  '66,  iii.  9;  '67,  20,  262;  '6a  26;  '69,  23;  '70,33, 127;  '71,  30;  '72,  29; 
•73,  30; '74^  i,  35;  '75,  i,  40;  '76,  i,  93;  '77,  97 ;  '78, 112;  '79,  150. 
Board  of  engineers. 

Convened  at  Chicago,  HI.,  April  16, 1873,  to  consider  and  report  on  best  mode  of 
applying  appropriation  oi  March  3,  1873.  Becommended  (1)  completion  of 
piers  at  Doth  Superior  entrance  and  Dnluth  Canal,  with  dredging  at  both  en- 
trances ;  (2)  dredging  channel  in  Superior  Bay  from  the  natural  entrance  to  the 
docks  of  Sup^or  City  and  Dulnth.    Beport,  '73,  129. 

(Colonel  Macomb,  Lieutenant-Colonel  Tower,  and  Migors  Weitzel,  Houston,  and 
Farquhar.) 
Enoinbebs  nr  Chabob. 

Uaj.  W.  F.  Baynolds,  1866-^67,  '66^  iii,  8.    Beports,  '66^  iv,  87 ;  '67,  256. 

Maj.  J.  B.  Wheeler,  1867-^0.    Beports,  '67,  55 ;  '68,  79 ;  '69,  71. 

JAbA.  D.  C.  Houston,  1870-73.    Beports,  '70,  89;  '71,  108;  72,  111. 

Msj,  F.  U.  Farquhar,  IST^-^a  Reports,  '73,  128,  131;  '74,  i,  132;  '75,  i,  183; 
'76»  ii.  319;  '77,  837 ;  '78,  1128. 

Capt.  Charles  J.  Allen,  U&7S^—.    Beport,  '79,  1468. 

Henry  Bacon,  1867.    Beports,  '67,  60 ;  '68,  80;  '69,  71. 

£.  C.  CUtfk,  1868.  foreman,  '68,  82. 

J.  B.  Schrom,  1868,  foreman,  '68,  82. 

Capt.  J.  W.  Cuyler,  1869,  '69,  23,  71. 

Capt.  A.  M.  MiUer.    Beport,  '72,  111. 

James  P.  Frizell,  historical  sketch  of  the  work,  '79, 1470. 

Esttmates. 

By  Mf^or  Baynolds,  for  two  pile  piers  5,000  feet,  $178,000,  '66,  iii,  10,  iv,  89;  with 
2,000  feet  single  row  of  piling,  $145,500,  '66,  iv,  89;  200  feet  longer  on  each 
pier,  $25,000/67.  256. 

By  Henry  Bacon,  for  4,300  feet  crib  piers  20  feet  wide,  with  42,000  cubic  yards 
dredging,  $309,716,  '67,  62;— for  cut  through  Minnesota  Point  (110,000  cubic 
yards  dredging)  and  3,000  feet  crib  piers  &  feet  wide,  $252,780,  '67,  6^;— for 
crib  piers,  one  to  18  feet  water,  and  stone  protection  to  beach  at  Minnesota 
Point,  $263,300,  '68,  26,  84.  Estimates  diminished,  with  reasons  therefor, 
'68,83. 

By  Bii^.  J.  B.  Wheeler,  for  completion  of  the  work,  1869 ;  extension  of  piers,  $155,300, 
•69,  73:  '70,  90. 

By  Major  Houston,  additional,  $10,000,  '72,  111. 

Expenditores. 

Actual  expenditures  to  1874  at  natural  entry,  $299,322.64, '74,  i|^32:  and  in  dredg- 
ing £rom  the  natural  entry  to  the  docks  of  Superior  City,  $22,628.16,  '74,  i,  12$. 
Total  expenditures  to  June  30,  1879,  some  $334,000,  '79,  1475. 

Financial  Statements. 

•68»  26;  '69,  24;  '70,  33,  90;  •71»  30;  '72,  30,  113;  '73,  30, 131;  '76,  i,  93;  '77.  97, 
639;  '78»  112, 1128. 
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Operations. 

Bistorical  sketch  of  opemtioiiB,  '79,  1470. 


Year. 


1067- '68 


1868- '60 
1860.7O 
1870-71 
1871- *72 
1872- '78 
1873- '74 
1874-76 
1876-76 

1876- '77 
1877-78 


1878- '79 


FOBTH  POBB. 


Mimiflfloteb 


Boat. 


768 


820 
82 
768 
768 
200 


800 


Totel 
length. 


Lin.. 


1,068 
1,120 
1,888 
2,656 
8,806 


BOUTH  PUB. 


Wiaoooiin. 


Built. 


Lk^./L 


Total 
length. 


Lki./t 


82 

82 

606 

640 

M 

726 

1,184 

1,820 

•722 

»2;712 

874|  cords  of  stone  dopodted 
si  Minnesota  Point  ss  em- 
bankment to  close  ontlet 

178  feet  wing-dam  boflt 


SoMpmg  in  channel. 

Bonping. 

Koopentlons 


720  feet  bmali  protection  of 
beach. 

BepaiTS  to  north  pier 

▲  brush  and  stone  protection 
bnUt  St  the  "  opening '*  on 
Minnesota  Point,  and  re- 
pairs to  outer  cribs. 

8,000  ivlllows  set  oat  on 
beach;  dredging. 


i 

i 


Fe§t 


10 
12 


12 


10 


*07,ei:'74,i,ia; 

'09,28;  '70,127. 
•70, 88. 

'71,80;  '72,1131. 
'72,  SO.  m. 
^73, 80.  laL 
'74,  i,  182, 131 
'75,1,188. 
'76, 1,  86,  il.  919L 

'77,1,  87. 
'78, 112,  U2S. 


^1468. 


*642feet-|-  IWfcet  tStafeed  as  2,666  ibet  In  '74,  i,  182,  and  '79, 1468, 1474. 

ftfmm^  of  operaiUmB  U>  1^5. 


Original  estimate. 

Work  done 

Work  done,  1879.. 


Piers. 


4,800 
6,438 


Dredging. 


Fcmb. 
42,000 
12,686 
4,108 


Bock-woxk. 


700 
6201 


Cost 


$800^716  00 
801,488  82 


} 


'76,1,181. 
'79,1468. 


Condition  in  1879  stated,  '79,  1469. 
PliTslcal  Characteristics. 

Ot  west  end  of  Lake  Superior,  '71,  1471 ;— of  Superior  Bay  and  ohaimel  al  tiie 
month  of  the  St.  Lonis  River,  '66,  iii,  9,  It,  88;  '67,  60.    Ice  in  bay,  68;  82. 
Plan. 

By  Henry  Baoon,  aegiatant,  for  cnt  aoroes  Minnesota  Point  900  feet  wide,  with 
cribbed  sides,  '67,  61. 
Project. 

By  Mi^or  Raynolds,  to  dose  entrance  to  St.  Lonia  Biver  from  800  to  300  feet  by  two 
piers,  on  the  south  2,000  feet,  on  the  north  3,000  feet,  to  12  feet  water,  without 
dredging  (which  wonld  benefit  interested  parties),  to  cost  $178,000,  '66^  iii,  10, 
iT,  89.  If  to  16  feet  water  150,000  additional,  '67, 2«8 ;  to  14  feet  water,  98S,000, 
'67,  256.  As  adopted  included  protection  to  beach  on  Minnesota  Point  by 
enrockment  of  rubble  stone ;  crib  piers  3,904  linear  feet,  one  to  18  feet  water,  to 
cost  1283,300,  '68,  26,  81. 

Sarveys. 

Made  by  United  States  Lake  Surrey  in  August,  1866,  '66,  It,  68;  '67,  569.  Made 
from  ice  in  1869-70,  '70,  89.  Special  survey  b^  Mi^.  D.  G.  Houston  and  Mr.  W. 
H.  Newton,  C.  £.,  '73,  137,  et  aeg.    (See  Superior  Bay.) 

[8.  O.  L.  P.] 


81TS<|lTEHAlfIf A  RITER,  near  Ilairre  de  Grace,  Bid.— Impbovb- 

UXST  OF.  ^ 

Approprlattons. 

1852 $10,000,  '66,  iii,  36. 

1866 26,400, '66,  iu,  36. 
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81TS<|irEHAlf  If  A  RITBB,  near  Havre  de  Oraeet  IVId.— Oontbuwd. 

ApMopriatloiis— GoBtinaed. 

1868  (aUotment) |6,000,  *68,  25. 

1860  (aUotment) 990  '69,  23. 

1870 12,000, '70,  70,  420:  '71.500. 

1879  (aUotment) 500,  '79,  75, 487. 

Total  to  1879 $54,890. 

|B0,000  allotted  for  the  improvement  of  Susonehanna  and  Patapeoo  BiTersfrom  the 
general  fhnd  for  harbors  on  the  seaboard,  '66,  ii,  24 ;  '67,  426. 


arATisncs,  '66,  iv,  235;  '68,  692;  '71,  591;  '72,  678;  '73,  758;  '74,  U,  14. 
€entract8. 

1867.  J.  A.  Davia,  oonstmction  of  cribs.  '68;  693.  J.  J.  Heckart,  stone,  at  $1.88  per 
enbio  yard,  '68,  693.  Syke,  Kelly  &  Co.,  iron,  '68,  693.— 1870.  American 
Dredging  Company,  dredging,  at  25  cents  per  onbic  yard,  '70,  70, 421 ;  '71, 591. 

Abetraots  of  bids,  %8i  692,  ^ ;  '71,  591. 


Chxxf  or  Enoinbebs. 
BoportB,  '66^  1,  3.  ii, 24-27.  41,  iii,  28,  24,  36;  '67,  42;  '68^  25,  62;  '69,  23»  53;  '70, 

®;  '71.  72;  '72,  66;  "73,  71;  '74^  i,  78;  '75,  i,  84;  '76,  i,  62;  '79,  75. 
Bnoinsess  in  Chabos. 
Col.  J.  D.  Graham,  1865.    Report,  '66,  i,  37,  38. 

Mai.  William  P.  Graicdiill,  1866-^67.    Reports,  '66,  iv,  235,  236;  '67,  419,  425-430. 
Mig.  J.  Q.  Parke,  1867-^68,  '68,  692,  694. 

Col.  J.  H.  Simpson,  ld68-'70,  '60,  694.    Reports,  '68,  692 ;  '69,  375 ;  '70,  420. 
liu.  William  P.  Craighill,  1870-'->.    Reports,  '71,  500;  '72,  678;  '73,  758;  '74^ 

ii,  14 ;  '75,  n,  61  ;^6^  i,  281 ;  '79,  487. 

N.  H.  Button.    Report,  '7a  758. 
Esttntates. 

By  Colonel  Graham,  1865,  for  dredging  channel  100  feet  by  8  feet  between  Havre  de 

Grace  and  the  month  of  the  river,  $26,400,  '66^  i,  3,  38. 
By  Bfi^o^  Craighill,  1866,  (1)  for  dredging  channel  100  feet  by  10  feet  and  a  deflector  of 

earth,  $65,070,  '66^  11,  27 ;  (2)  in  1867,  for  a  floating  deflector,  $-^.200,  '67,  428; 

(3)  for  channel  8  feet,  9  feet,  or  10  feet  in  depth,  $17,500,  ^1,500,  or  $42,000, 

respectively,  '67,  425. 
By  Colonel  Simpson,  1869,  for  a  permanent  deflector,  $40,000.  '69,  376. 
By  M^Jor  Craighill,  1879,  to  complete  existing  project,  $5,000,  '79,  487. 

Financial  Statements. 

'67.42;  '68,62,693,694;  '69,53,376;  '70,70,421;  '71.72,591;  '72,66,678;  '73, 
71,758;  '75,11,61;  ^79,75,487. 

toerations. 

Suspended  since  1862,  '66,  i,  3,  iv,  235. 

1867-^68.  Construction  of  floating  deflector  bemn ;  30.000  cubic  yards  removed, 

giving  8  feet  of  water  through  the  shoal,  *Sq,  62, 692, 
1868-^69.  X)eflector  stiffened  and  replaced,  '69,  53,  :75. 
1869-^0.  Operations  suspended,  '70,  69,420. 
187(M71.  Dredgii^  near  Fishing  Battery ;  construction  of  pile-dike  in  progress,  '70^ 

1871-^.  About  4,000  feet  of  the  dike  completed,  '72,  66, 678. 
1872-73.  Repairs  to  dike,  '73,  71,758. 

187^*74.  Dike  repaired  with  canal -boat  hulks  flUed  with  stone,  '74,  i,  78,  ii,  14. 
1874-^5-76.  Operations  suspended,  '75,  ii,  61 :  '76,  i,  62. 

1878-^79.  Predging  near  Spesutie  Island  to  aid  United  States  Commissioner  of  Fish 
and  Fishenes,  '79,  75, 487. 

Piiygieai  €iiaracteristic«. 

Described,  '66,  i,38,ii,26;  '67,  419,429;  '73,  758. 

Projects. 

Original,  for  dredging  channel  100  feet  by  8  feet  between  Havre  de  Qraoe  and  the 

mouth  of  the  river,  '66^  i,  38. 
By  Mi^or  Craighill,  1866,  for  channel  100  feet  by  10  feet  and  a  deflector  of  earth  950 

yards  in  length;  estimated  cost,  165,070,  '66,  ii»27.    1867.  For  8-foot  channel 

and  floating  deflector;  estimated  cost,  $37,700,  '67,  42, 419, 427. 
By  Colonel  Simpson,  1869,  for  permanent  deflector  of  cribs ;  estimated  cost,  $40,000, 

'69,  376. 
Bj  Migor  Craighill,  1871,  for  pile-dike  or  deflector,  '71,  590, 591.    1873.  For  repairs 

to  pile-dike  by  old  canal-boats  filled  with  stone,  '73,  758. 
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S1TS<|1T1:HA]VJVA  RITEB,  near  Havre  4e  Oraee,  Bid.— Continned. 

Surveys* 

1865.  Examination  by  Lieatenant-Colonel  Graham,  '661  if  37. 

1866.  Under  direction  of  Major  Craighill,  by  Coast  Snrvey  party,  '66»  iii,  24. 

1867.  Under  direction  of  Mi^or  Craiehill,  by  Coast  Sarvey  party,  resurvey  between 
Spesntie  Island  and  the  raibx)aa  bridge  near  Havre  de  Grace,  *67, 42. 

1872.  Under  direction  of  M%|or  Craighill,  by  N.  H.  Hnttoa.    Report,  '73,  758. 
Map. 
Of  the  river  month,  *66,  i. 


SUS^IUEHAHTNA  BIYEB,  pa.— Subyst  of. 

Survey. 

1879.  Assigned  to  Col.  J.  N.  Macomb ;  in  progress,  '79,  75. 


SirWAJVNi:i:  BITEB,  FIjA.— Examikation  or. 
Commerce. 

Justification  of  improvement,  '79,  857, 863. 
En^neers. 
Chief  of  Enginkebs. 

Reports,  '78*  81 ;  '79,  106. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '79,  857. 
Assistant. 
J.  L.  Meigs.    Report,  '79,  857. 
Physical  Characteristics. 

Described,  '79,  857, 858, 862, 863     Discharge  of  river,  '79,  863. 
Plan. 
By  Captain  Damrell,  1879,  for  5-foot  channel  from  month  to  Roland's  Blnif  and 
thence  a  4-foot  channel  to  Ellaville;  estimated  cost,  $55,158,  '79,  857,862,663. 
Survey. 
1878-79.  Examination  by  J.  L.  Meigs,  '78,  81;  '79,  106,857. 


SUTAM TOM  HARBOBt  TT.— Improvemrnt  or. 

Appreprlations. 

1873 $15, 000, '73,  50 ;  '74,  i,57. 

1874. 8,000, '74,  i,57,275. 

1875 10. 000, '75,  i,  61, 354. 

1876 2,000,  '76.  i,  57,359. 

1878 20,000, '78,  58,423. 

1879 6,000,  '79,65,397. 

Totaltol879 $61,000. 

Commerce. 

Statistics,  '73,  398-402. 
Contracts. 

1873.  Luther  Whitney,  breakwater,  at  $109  per  linear  foot,  '73,  396.— 1874.  Lather 
Whitney,breakwater,at$119perlinearfoot,'75,i,355:  '76, i,85&~:l875.  James 
Hancock,  breakwater,  at  $106  per  linear  foot^  '76,  i,  259 ;  '77, 254.— 1878.  Lnthor 
Whitney,  repairing  breakwater,  at  $78  per  hnear  foot,  '79,  397. 
Abstracts  of  contracts,  '73,  396;  '75,  i,355;  '76,  i,259. 
Abstracts  of  bids,  '73,  396;  '75,  i,354;  '76,  i,259;  '79,  397. 
Enfl:ineers. 
CHisr  OF  Engineers. 

Reports, '72,  80;  '73,50;  '74,i,57;  '75,i,61;  '76,1,67;  '77,52;  '78.68;  '79,65. 
Engineers  in  Charge. 
Lieut.  Col.  John  Newton,  1872-^—.    Reports,  '73, 396 ;  '74, 1, 276;  '75^  i,  354:  '7*  i, 

258;  '78»423;  '79,396. 
Capt.  James  Mercur,  in  temporary  charge,  1877,  '77,  48.    Report,  '77,  254. 
Assistant 
D.  White.    Reports,  '73,  397 ;  '77,  254;  •78»  423. 
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SUTANTOiV  HARBOR,  TT.-<:;ontiiiaed. 

By  D.  White,  1873,  and  adopted  by  Lieat.  Col.  John  Newton,  for  1,900  linear  feet 
of  breakwater,  $272,160,  '73,3^,398;  '74,  i,275;  '78,  423. 

By  Lieutenant-Colonel  Newton,  1879,  for  completion  of  existing  project,  $179,000, 
'79.65,397. 

Finaiieial  Statements* 

•73,50;  '74,1,57,275:  '75,  i,  61, 354  j  '76,  i,  57, 259;  '77,52,254;  '78.58,423;  '79, 
65,397. 
Operattons. 
1073.  Constmotion  of  crib ;  115  linear  feet  of  breakwater  under  contract,  '73. 396. 
1873-74.  One  crib,  110  feet,  placed,  '74,  i,  57, 275. 

1874-^5.  One  crib,  70  feet,  placed ;  110  feet  of  superstruoture  built,  '75,  i,  61, 354. 
1875-^6.  One  crib,  69  feet,  placed,  70  feet  of  superstructure  built,  and  damages  to 

cribs  repaired,  '76,  i,  57, 258. 
1876-77.  69  feet  of  superstructure  completed,  '77,  52,254 
1877-78.  Operations  suspended,  '78,  58,423. 
1878-79.  Extension  of  breakwater  189  feet;  repairs,  '79.  65,396. 
Physical  Characteristics. 

Described,  '73,  397. 
Project* 
By  D.  White,  1873,  for  breakwater  of  crib- work  1,900  feet  long ;  estimated  cost, 
$272,160,  '73.  396, 398. 
SunreT. 
1872.  Under  direction  of  Lieutenant-Colonel  Newton,  by  D.  White.    Report,  '73, 
396,397. 


TAIiliAHATCHEE  RITER,  MISS.— iMPitovsMENT  of. 

Appropriation. 

1879.16,000, '79,  116. 

Coaunerce. 

Justification  of  improvement,  '79,  985. 
8TATISTIC8,  '79,  986. 

Engineers. 

Cbibf  of  Engineebs. 

Reports,  '78,  88;  '79,  116,118. 
Engineer  in  Charge. 

Capt.  W.  H.  U.  Benyaurd,  1879-^—.    Report,  *79,  971, 985. 
Assistant. 

J.  M.  Searles,  '79,  98*^. 
PhTSicai  Characteristics. 
Described,  '79,  985. 

Project. 

By  Captain  Benyaurd,  1879,  for  removal  of  wreck,  snags,  trees,  etc. ;  estimated  cost 
140,000,  '79,  116,971,985. 

1878-79*.  Examination  by  J.  M.  Searles,  '78,  88;  '79,  118,982. 


TAMPA  BAF,  FI-A.— Survey  of. 
Gommerce. 

•72,  64, 587. 647. 
Statistics,  '72,  650;  '79.  873. 
Bni^neers. 

Chief  of  Engineers. 

Reports,  '71.  69;  '72,  64;  '78,  81;  '79.  106. 
Engineers  in  Charge. 

Col.  J.  H.  Simpson,  1872.    Report,  '72,  587, 647. 

Capt.  A.  N.  Damrell,  1878.    Report,  '79.  870. 
Assistants. 

Capt.  A.  N.  Damrell.     Report,  '72,  647. 

Gustavo  Jaenicke.    Report,  '72,  648. 

D.  M.  Cnrrie,  '72,  587, 048. 

J.  L.  Meigs.    Report,  '79, 871. 
Cxpenditares. 

•72.  587. 
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«     TAMPA  BAT,  FI^.-Oontinued. 

Phfiical  CliaracterisUcs. 

Described,  '72,  646,651;  '79.  871. 
Plans. 

By  Ifr.  Jaenioke,  1871,  (1)  for  straight  channel  300  feet  by  12  feet,  $502,121.90;  (2) 

for  deepening  sailing  channel  WO  feet  by  12  feet,  $649,621,80 ;  (3)  for  deepening 

sailing  channel  100  feet  by  12  feet,  '72,  64, 687, 647, 650. 
By  Colonel  Slnipson,  1872,  for  railroad  instead  of  channel  from  Tampa  Bay  to 

Passase  Point,  to  be  built  by  private  parties,  $180,000,  '72,  64, 687, 647. 
By  Mr.  Meigs,  1879,  (1)  for  deepening  channel  to  9  feet,  $97,000 ;  (2)  for  new,  straight 

9-foot  channel,  $121,899,  '79,  871. 
Project. 
By  Captain  Damrell,  1879,  for  deepening  present  channel  to  9  feet;  estimated  cost, 

$d7,000,  '79,  871. 

Surreys. 

By  Gustave  Jaenioke  4Uid  D.  M.  Cnrrie,  1871.  under  direction  of  Colonel  Simpson 

and  Cai»tain  DamrelL    Beport,  '72,  587, 647, 648. 
By  J.  L.  MeigSy  1879,  under  diiection  of  Captain  DamreU.    Beport,  '79,  870,871. 


TAJVOIPAHOA  RIFJEB,  IjA.— Impbotkuxnt  of. 

A] 


[872,  $2,500, '73,66,631. 

ConainBierce. 

Statistics,  '71,  554. 
Contract. 

1872.  O.  D.  Parmely,  removal  of  obstmotions,  '73,  631. 
Abstract  of  bids,  '73,  631. 
Engineers. 
Chief  of  Enoinkebs. 

Reports,  '71,  67 ;  '72,  61 ;  '73,  64. 
Enoinebr  in  Chabob. 

Capt.  C.  W.  HoweU,  1871-'—.    Beports,  '71, 552 ;  '73, 631 ;  '79,  946. 

Lieut.  E.  A.  Woodruff.    Report,  '71,  563. 
H.  S.  Douglas.    Report,  '79,  947. 
Estimates. 
By  Lieutenant  Woodrafl^  1871,  for  remoral  of  obstmotions  below  Wells'  Feny, 

$5,400  '71,  554. 
By  Captain  Howell  and  H.  S.  Douslas,  1879,  for  removal  of  obstructions  from  Amite 
to  its  month,  $10,700  and  $10,(X)0,  respectively,  '79,  946, 949. 
Flnaiiiclal  Statenftents. 

'73,  65,63L 

Operations. 

187^^-73.  R(»noval  of  snags,  overhanging  trees,  and  other  obstructions,  '73,  64,631. 
Physical  Ciiarcteristics. 

Described,  '71,  553 ;  '79,  948. 
Pians. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  snags  and  other  obetmotions  by  snag- 
boat  and  hired  labor.  '71,  946. 
By  H.  S.  Douglas,  1879,  for  removal  of  obstructions  and  oloenie  of  idaiid  ehutes, 
'79,  947. 
Project. 
By  Captain  Howell,  1873,  for  removal  of  snags  and  other  obstructioiis  by  oontraot, 
'73,  63L 
Surveys. 
1871.  By  Lieutenant  Woodruff,  under  direction  of  Captain  HoweU,  ftom  WeUs* 

Ferry  to  mouth.    Report,  '71, 551, 653. 
1879.  By  H.  8.  Douglas,  under  direction  of  Captain  Howell,  from  Amite  to  montli. 
Report, '79,  946,947. 


TAB  RITER,  N.  €•— Improvkmknt  of. 
(See  also  Pamuco  River  and  Washington  Harbor.) 
Appr^priatioii. 

1879,13,000, '79,  98,700. 
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TAB  RITBlty  If.  €•— Contmiied. 

CoBUHierce. 

Beqniremento,  '79, 701. 
Statistics,  '79,  702. 
EiiKineer*. 

Chief  of  Enginebrs. 

Bepoite,  '78,  76;  '79,  92,95. 
Enoixkbr  in  Charor. 

Capt.  Cluurlee  B.  PhillipB,  1878^—,  '78»  76.    Report,  '79,  700. 

W.  O.  WilUMiifloii.    Report, '79,  701. 


By  W.  G.  Wmiamson,  1878,  for  removal  of  obstraotions  that  impede  navigatioD, 
without  dredging  or  ooDstraotion  of  jetties  or  other  works,  $7,500,  '79,  703. 
Increased  bv  Captain  PhiUips,  1879,  to  $10,000,  '79,  92,700. 
By  Captain  Phillipe,  1879,  for  completion  of  existing  project,  $7,000,  '79,  700. 
Financial  Statements. 

'79,  92, 700. 

OMrations. 

1878-79.  Not  yet  begun,  '79,  92, 700. 
Pityiical  Characteristics. 

General  description,  '79,  700,702. 
Project* 

By  Mr.  Williamson,  1879.  for  removal  of  snWi  trees,  piles,  wrecks,  etc.,  without 
dredging  or  building  Jetties  or  dikes,  '79,  700, 702. 
Snrvey* 
1878.  By  W.G.Williamson,  under  direction  of  Captain  Phillipe.  Beport,'79,700,701. 


TAUNTON  BITIIB,  19IAS8.— Imfrovrmxmt  of. 

Annropriations. 

Wo $10, 000, '70,  79. 

1871 10,000, '71.94. 

1872 10,000,  '72,  95. 

1873 10, 000, '73,  87. 

1874 10,000, '74,  i,  98. 

1876 10,000, '75,  i,  107. 

1878 2, 000, '78»  47. 

1879 1,000, '79,  64. 

Total  to  1879 $63,000. 

Statement  of  appropriations,  '76,  i,  206.    The  act  of  August  30, 1852,  appropriated 
$3,000  for  a  surrey  of  Taunton  Biyer  and  New  Bedfora  Harbor. 
Cemmerce. 
Justification  of  improvement,  '68,  804;  '79,  305. 
8TAT1BT1C8,  '73,  964 ;  '74^  U,  221 ;  '76^  i,  202;  '77,  200;  '79,  305. 

Centracts. 

1870. 


per  cubic  yard,  '73,  958. — 1873.  £.  R.  Seward,  dredging,  at  $2  per  cubic  yard, 
'74^  i.  220.— 1874.  £.  B.  Seward,  dredging,  at  $1.25  per  cnbio  yani,  '75,  li,  280. 
W.  Fleming,  dredging,  at  95  cents  per  cubic  yard,  '75,  ii.  280.  Staples  Sc 
Phillips,  removal  of  rocks,  at  $9  per  cubic  yard,  '75,  ii,  280.— 1879.  G.  &  H. 
Phillips,  removal  of  bowlders,  at  $4.75  per  cubic  yard,  '79,  304. 

Abstract  of  contracts,  '71,  892. 

Abstracts  of  bids,  '71,  892;  '73,  952,953;  '75,  ii,  279, 280. 


Chief  of  Enginesbs. 

Beports,  '68,  68;  '70,  79;  '71,  94;  '72,  95;  '73,  87;  '74,  i,  97;  '75,  i,107;  '76.  i, 
48;  '77,43;  '78,47;  '79,54. 
Enoineers  in  Charge. 

Capt.  J.  A.  Smith,  1868.    Report,  '68,  804. 

Col.  H.  W.  Benham,  1870-^71.    Report,  '70,  467. 

Lieut.  Col.  J.G.Foster,  1871,  '71,  87. 

Lieut.  Col.  George  Thorn,  1871-72.    Reports,  '71,  891 ;  '72,  954. 

MaJ.  G.  K.  Warren.  1872-^—.    Reporte,  '73,  952 ;  '74,  ii,  220 ;  '75,  259 ;  '76,  i,  205 ; 
'77,  197;  '78,229;  '79,303. 

AflfilSTAMT 

H.  8.  Van  Ingen.    Reports,  '73,  954 ;  '74,  ii,  221. 
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TAUlf TOJV  BITER,  MASS^-Oontinned. 

Financial  Statements. 

•71.  94;  '72.  95;  »73,  87;  '74,  i,  98;  '75,  i,  107;  '76,  i,49;  '77.  43;  '78,  47;  '79,  54. 
Operations. 
Previous  to  1871,  '68,  805;  '73.  954;  '74,  U,  221;  '75,  ii,  281 ;  '78.  229. 


Year. 


Bemarks. 


1871-72 
1872- '73 

1872-73 

1878-74 

1874-75 
1875-76 


187ft- "77 
1877-78 
1878-79 


Completion  of  ohaonel  at  the  ''Needles'* 

Channel  through  Bart's  Shoal,  00  feet  by  73  feet 
by  5  feet. 

Channel  through  Pond's  Bock  Shoal,  580  feet  by  80 
feet  bv  4.5  feet  to  5  feet. 

Channels  through  Blake's  Table-Bock,  Sheep-Pen 
Shoals,  and  Clabbot  Bock  ShoaL 

Continuation  of  above  work 

Book  removed  between  Weir  and  lower  part  of 
"Needles";  channels  dredged  through  Cobb's 
Shoal  and  John's  Bock  Shoal;  upper  part  com- 
pleted. 

The  "Nook  "and  Peter's  Point 

Operations  suspended 

Bowlders  removed 


Bemoval  of— 


Book. 


€fub.yd9. 
26,45 


224.5 

1,025 
904.95 


282.4 


Dredged 


Beforenoes. 


Ou6.ydf. 


200 

2,104 

8,448 

8,810.2 
8,940.6 


*72.  954.  956. 
73,953,966. 

73, 953,  956. 

74,  i,  07,  ii,  221. 

75,  ii,  280. 
76,1,205. 


77,48,197. 
»78, 47. 
79,  54,  804. 


PiiTsical  Ciiaracteristics. 

Described,  '68,  805;  '71,  891;    '73,  954-958;   '74,  U,  222-224;  '78»  229.     Tidal 
observatioDB,  '73.  956,  959-963. 
Pian. 
By  Captain  Datton,  1853,  for  improvement  of  river  by  channel,  60  feet  by  4  feet, 
from  Dighton  to  Weir;  estimated  cost,  |20,000,  '73,  954. 
Projects. 

By  Captain  Smith,  1868,  for  channel  60  feet  by  4  feet^  below  low-water  mark,  from 
Dighton  to  Taonton,  by  dredging  bars  and  removing  bowlders;  estimated  ooRt, 
^,000,  '68,  805,  806. 
By  Lientenant-Colonel  Thom,  1871,  amended  to  channel  60  feet  by  4.5  feet,  at  mean 
low-water,  fh)m  Dighton  to  Weir  village ;  estimated  oost^  by  laeatenant-Colonel 
Foster,  $54,392,  '71,  94,  891,  892. 

Snrveys. 

1852.  By  Lieut.  W.  S.  Rosecrans.  '68,  805 ;  '71.  891. 

1872.  By  H.  S.  Van  Ingen,  '73,  955. 

1873.  By  H.  S.  Van  Ingen,  from  Taunton  to  Dighton,  '74,  ii,  222. 


TCHEFIJIWCTE  (Ciieitaicte)  BIVEB,  IjA.— Improvemxmt  of. 

Appropriation. 

1872,  $6,000,  '73,  65,  632. 
Commerce* 

Statistics,  '71.  553. 
Contract. 

1872.  G.  Andrews,  removal  of  wreck,  $4,850,  '73,  633. 
Abstract  of  bids,  '73.  632. 
fin^neers. 
Chief  of  Enoineers. 

Reports,  '71.  67;  '72,  61;  '73,  65,  632;  '79,  112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell.    Reports,  '71,  552 ;  '73.  632. 
Assistants. 
Lieut.  E.  A.  Woodruff.    Report,  '71,  552. 
Bfr.  Ripley,  '73.  663. 
Estimates. 
By  Lieutenant  Woodruff,  1871,  for  removal  of  wrecks  and  other  obstmctioiis,  $16,800 

'71,  67,  553. 
By  Captain  Howell,  1872,  for  cut-off  from  Abieta  River  to  Tchefrincte  River,  $6,574, 
'73,  633. 


RIVEBS  AND   HARBORS.  641 

TCHEFUlf  CT£  (Cheflmcte)  BITER,  Uk.— Continued. 
Fiiittiicial  Statements. 

'73,  65,  634. 

Operations. 

lST2-^3.  Wreok  of  the  Oregon  removed,  *73,  65,  634. 
Physical  Characteristics. 

Deseribed,  '71,  552;  '73,  633. 

Plans. 

By  Ldentenant  Woodruff,  1871,  for  removal  of  wrecks,  snags,  etc. ;  estimated  cost, 

116,600,  '71,  552. 
By  Captain  Howell,  1872,  for  a  cat-off  from  Abieta  River  to  Tchefancte  River,  '73, 

633. 

Surveys. 

1871.  By  Laentenant  Woodraff,  under  direction  of  Captain  Howell.    Report,  '71, 
551,550. 

1872.  By  Mr.  Ripley,  under  direction  of  Captain  Howell.    Report,  '73,  632. 
1879.  Under  direction  of  Captain  Howell,  '79,  112. 


TCHVIiA  liAKBt  IHISS.— Survey  ordered  by  act  of  March  3,  1879,  '79,  118. 


TENHESSEE  AND  COOSA  BITERS  C AN AI^— Survey  of  (from  near 
Guntersville  to  near  Gadsden,  Ala.,  being  part  of  proposed  line  of  water  com- 
munication ftom  the  Mississippi  River  to  the  Atlantic). 

Commerce. 

Requirements  discussed,  '72,  518. 

Chdcf  of  Enoineers. 
Reports, '71,  64;  '72,60. 

Mbj.  Walter  McFarland,  1871.    Reports,  '72,  510, 514, 516, 518. 
Assistant. 
James  C.  Long.    Report,  '72,  520. 
Estimates. 
By  James  C.  Long,  1872,  including  canal,  s]aok-water  navigation,  and  feeders, 
99,518,415;  storage  reservoirs,  $552,192;  total.  |10,070,607,  '72,  516,  522,525. 
Increased  by  M^jor  McFarland,  1872,  to  $11,570,607,  '72.  516,  518. 
Piiysicai  Characteristics. 

(General  description,  '72,  514,  520. 
Piau. 
By  J.  C.  Louff,  1872,  for  canal  33  miles  long  and  slack- water  navigation  17^  miles ; 
proposea  dimensions  of  canal  70  feet  wide  at  water  surface  and  5  feet  deep,  '72, 
511,  521. 
SarveySf 
1871-^2.  By  J.  C.  Long,  under  direction  of  M^j.  W.  McFarland.    Report,  '72,  520. 


TENIVESSEE  BIYER.—lMPROVSitfENT  of. 

Appropriations. 

Between  mouth  and  Chattanooga, 

1827(survey) $200.    ActofMarch2. 

1860 1,350.    Act  of  June9. 

1868  (allotment) 85,000,  '68,  555;  '69,  49;  '72,  479;  '77,  584. 

1869  (allotment) 40, 095,  '69,  23,  49 ;  '72,  479 ;  '77,  584. 

1870 45,000, '70,  65:  '71,502;  '72,479;  '77,586. 

Ifcff2 50,000, '72,  479;  '77,585. 

1873 100,000, '73,  62,  546;  '77,585. 

1874 100,000, '74.  i,  69,  575;  '77,585. 

1875 360,000, '75.  i,  76,  790;  '77,585. 

1876 255,000, '76,1,86,  713;  '77,586. 
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TEJVJVESSEi:  BITfiR-Ooutiiined. 

Approprtati^Hft— Oontdnned. 

1878 $300,000,  '78, 108,75a 

1879 210,000,  'TS,  138,  1253. 

Total  to  1879 $1,546,645. 

Between  Chattanooga  and  KnoxviUe, 

1862 150, 000, '6$,  ill,  37 ;  •72,488. 

1870 35, 000, '70^  65 :  '71,502:  '72,478;  '77,579. 

1872 25, 000, '72,  479 ;  '77,579. 

1873 25,000, '73,  61, 124,546:  '77,579. 

1874 25, 000, '74,  ^  60,  575,  577 ;  '77,579. 

1875 40,000, '75, 1,75,789:  '77,579. 

1876 15,000, '76^1,  86,  712;  '77,88,579. 

1878 15,000, '78»  102,  756. 

1879 11,600, '79,  137,124a 

Total  to  1879 $241,500. 

Statements  of  appropriations,  '77,  579,  565 ;  '78*  756,  758. 
I^jnrioas  effect  of  partial  appxopriations,  '74,  i,  69,  574 ;  '77,  579. 
Commerce* 

Importance  of  impiOTement,  '68^  668,  584,  586;  '71,  496,507;  '72,  480,488,518;  '75, 
ii,  656 ;  '77,  88.  Distance  and  duration  of  present  possible  navigation  of  river 
and  its  tributaries,  '68,  584 ;  '78»  755.  Possible  connection  between  Tennessee 
River  and  rivers  of  the  Gulf  slope,  '68,  558,  585 :  '75,  ii,  65a  KnoxviUe,  head 
of  navigation,  '72^  488.  Necessity  of  improving  Moscle  Shoals  before  oomaMrae 
is  benefited,  '68,  588:  '71,  496.    List  of  steamboats,  with  tonnage,  '77,  57a 

Statistics,  '68,  556,  585;  '77,  677;  '79,  1248. 
Contracts. 

1869.  J.  H.  Dennis,  for  removinff  obstmctions  in  upper  and  lower  river,  '69,  280, 283; 
'71,  502 ;  extended,  '70,  SS;  re-extended,  '71,  495 ;  further  contract  assigned 
from  C.  De  Oraw ;  contracts  abandoned  and  annulled  April,  1872,  '72,  59^  476» 
478 :  subsequent  efforts  to  obtain  reserved  percentages  successful,  '74,  i,  57a— 
1871.  A.  BlaisdeU,  for  removing  obstructions  in  upper  river,  '71,  498;  benn 
operations  in  July,  absconded  in  August,  swindling  creditors  generally,  '72, 478, 
481:  '73,  544.— 1875.  F.  Ford  &  Co.,  Foster,  WeiU  &Co.,  M.  O.  Kennedy.  Bice 
&  Beid,  and  G.  Williams,  repair  and  enlargement  of  old  canal  at  Muscle  Shoals^ 
'76i  i,  712;  '77,  580;  contract  extended  to  October,  1877, '77,  580;  completed, 
'78,  757;  '79,  138;  relief  for,  '79,  138,  1253.— 1877.  S.  N.  Kimball,  constmotioii 
of  locks  at  Muscle  Shoals,  '78,  757 ;  modified  to  relieve  contractor  from  build- 
ing locks  Nos.  6  and  7 ;  delay  of  work  from  lack  of  energy  and  a  desire  to  do  onJy 
the  most  profitable  parts  of  his  work ;  purchase  of  contractor's  plant,  '79,  13o, 
1250.  Advantages  of  hired  labor  over  contract,  '72, 479 ;  '73, 545 ;  '74^  i,  69, 669, 
575;  '77,757. 

Proposals. 
1868.  For  removing  obstructions,  '69,  283.    Considered  too  high,  and  new  pro- 
posals obtained.  m69,  280. 282. 

1870.  For  improving  river  below  Chattanooga,  '71,  499. 

1871.  For  improving  river  above  Chattanooga,  '71,  498;  '72,  478,  483,  484. 
1876.  For  repair  and  enlargement  of  canal  at  Muscle  Shoals,  '77|  582,  586. 

Chibf  of  Enoinbebs. 
Reports,  '67,  39;  '68^  57;  '69,  49;  '70,  64;  '71,  63;  '72,  59;  '73,  61;  '74,  i,  68, 
&;  '75,  i.  74,  78;  '76^  i,  86;  '77,  87,  88;  '78,  102;  '79,  137, 1259. 

BOABDS  OF  ENOINBBBS. 

Board  of  internal  improvement,  1828-'32,  projected  plan  for  passage  of  Muscle 

and  Little  and  Elk  Biver  Shoals  by  means  of  dams  with  connecting  oanalsy 

'68,  57,  557,  573,  588 ;  '72,  498 ;  '73,  545.    (See  Projects,  Private  and  Corporate 

Work,  and  Estimates.) 
Convened,  1879,  to  consider  claims  of  G.  Williams  (contractor), '79,  136, 1253, 

1254«    Reconvened;  payment  of  claim  to  the  amount  of  $101,536.72,  '79,  1258, 

1256, 1263;  approved  by  Secretary  of  War.  '79,  1264. 
(Colonel  Macomb,  Mi^or  Poe,  and  Captain  Overman.) 
Enoinkers  in  Charob. 
Msj.  G.  Weitsel,  1868.    Reports,  '68,  555,  558;  '69,  279;  '70,  389. 
Mi^.  W.  McFarland,  1871-^6,  '71,  63,  494;  '76^  i,  86.    Reports,  '73,  494;  '7% 

476,  488,  501 ;  '73.  543 ;  '74,  i,  569 ;  '75,  i,  786,  788,  803,  813,  ii,  658. 
Capt.  W.  R.  King,  1876-^—.    Reports,  '7Cs  i,  710,  712;  '77.  577,  579;  '7a  755; 

'79, 1247. 
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TEMBTfiSSEE  RIYER-Continued. 
Engineers— Gontmaed. 

AflfllBTAlimS 

W.  B.  Gaw,  '68,  557.    Reports,  'SB,  559;  '69,  385. 

F.  8.  Wallaoe,  '68,  560. 

A.  T.  Phelps,  *68,  560. 

W.  P.  Homan,  '68,  560,  589. 

£.  McDermott,  '68,  560. 

J.  C.  Long,  '68,  560,  589 ;  *77,  581;  '79,  1251. 

P.  T.  Hampton,  '68,  560,  589;  '7^  544;  '74.  i,  571;  '77,  577. 

Lieut.  M.  B.  Adams,  '71,  491. 

Capt.  L.  C.  Overman,  '75,  i,  75;  '76^  1,  85;  '77,  87.    Reports,  '71,  502;  '72,  488. 

Lieut.  J.  F.  Gregory,  '72,  59,  496. 

Lieut.  B.  D.  Greene,  '72,  59,  496. 

Lieut.  W.  L.  Marshall,  '77,  87,  581. 

W.  M.  Gordon,  '77,  581 ;  '79,  1251. 

P.  Le  Hardy.    Report,  '77,  589. 

8.  Whinery,  '78,  756 ;  '79.  1249. 

J.  E.  WiUard,  '78.  758;  '79,  1252. 

J.  S.  Crary,  '79,  1248. 
Esttniates. 
Behw  CluUUmooga. 

By  board  of  internal  improyement,  182d>'32,  for  passage  of  Little  and  Big  Muscle 
and  Elk  Rirer  Shoals  by  dams,  locks,  and  canal.  (See  Board  of  Engineers, 
Projects,  and  Private  and  Corporate  Work.)  For  canal  60  feet  wide,  $1,388,102 ; 
for  canal  70  feet  wide,  $1,424,453,  '68,  588. 

By  M%jor  Weitzel,  1868,  for  improvement  to  extreme  low- water  depth  of  3  feet  by 
removal  of  obstructions  and  constraciion  of  wing-dams  as  follows :  BVom  mouth 
to  Florence.  $40,000;  from  Decatur  to  Chattanooga,  |^,000;  passage  of  Big 
Muscle  Shoals  by  enla£gement  and  repair  of  existing  canal.  $1,5<X),000 ;  passage 
of  Little  Muscle  and  mk  River  Shoals  by  canal,  but  requiring  further  surveys 
before  estimate  can  be  made,  '68,  555,558;  '69,  280;  '70.  389;  '77,  584.— Esti- 
mate of  Assistant  W.  B.  Gaw  for  foregoing  work :  From  mouth  to  Florence, 
$27,072:  from  Decatur  to  Chattanooga,  $58,901 ;  passage  of  Muscle  and  Elk 
River  Shoals,  $3,964,968 ;  aggregate,  $4,050,941,  '68,  558, 579.  Revised  by  Major 
Weitzel,  '68,  555, 558. 

By  Mi^or  McFarland,  1872,  modifying  as  much  of  Mi^.  G.  WeitzePs  estimates 
and  project  as  applied  to  passage  of  Muscle  and  Elk  River  Shoals  by  the  forma- 
tion of  3  basins,  with  connecting  canals  100  feet  by  6  feet,  locks  300  feet  by  60 
feet ;  cost,  $3,676,000,  '72,  478, 4S),  500, 514, 518.  More  careful  survey  develops 
unexpected  quantities  of  rock,  increasing  estimate  to  $4,003,000,  '73,  61, 544 ; 
•74, 1,675;  '77,  584. 

For  existing  project  for  river  below  Chattanooga,  1877,  as  follows :  From  mouth  to 
Florence  (M%jor  Weitzel),  $40,000;  passage  of  Muscle  Shoals  (Major  McFar- 
land), $4,003,000;  from  Decatur  to  Chattanooga  (Major  Weitzel  ,  $90,000; 
aggregate,  $4,133,000,  '77,  584;  '78,  758. 

By  Capt.  W.  R.  Kin^,  1877,  by  substitution  of  wing-dams  and  removal  of  obstruc- 
tions in  place  of  hitherto  proposed  canal  on  Little  Muscle  Shoals,  the  cost  of  the 
improvement  can  be  reduced  to  about  one-tenth,  '77,  89, 583.  By  passage  of 
EIk  River  Shoals  by  means  of  wing-dams  and  dredeing  and  rock  excavation, 
together  with  a  section  of  canal  on  south  shore  of  nver,  the  previously  (1872) 
estimated  cost  can  be  reduced  to  $736,249  in  place  of  $1,115,000,  '77,  88, 580, 590. 
Between  Chattanooga  and  Knoxtrille. 

By  Mi^or  McFarland,  1871,  for  improvement,  by  removal  of  obstructions,  dreds- 


573;  aggregate  assimied  at  $175,000;  necessity  of  increase,  '74, 1,  573;  '77,  579; 
•78»  756. 
By  Mi^or  McFarland,  1872,  for  improvement  of  river  fh)m  mouth  to  Short  Creek 
rbeing  part  of  Southern  Route  of  Transportation  Routes  to  Seaboard)  to  3  and  5 
leet  depth,  including  improvement  of  Muscle  Shoals,  $4,251,000,  '72,  509,  512, 
618;  '75,  li,  658. 

Financial  Statements* 

•69,  49;  *70,  65,  390;  '71,  494,  497;  '72,  429;  '73,  61;  '74.  i,  576;  '75.  i,  75,  76; 

'76.  i,  86,  712;  '77,  87,  88,  579,  585 ;  '78,  102,  756,  758;  '79,  137, 138,  1248,  1253, 
Le^slatlon. 
Act  of  Congress  January  13,  1879,  for  the  relief  of  legal  representatives  of  George 

Williams  (contractor),  '79,  1259. 
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Operations. 

Previous  to  1869  (from  1832)  consisted  iq  removal  of  obstractionB  and  constmction 
of  wing-dams,  '71,  502;  '72,  488,  497. 

1869.  Operations  confined  to  contracts  on  '* Pof  and  "Sack."  below  Chattanooga, 
'69,  49,  280;  necessitv  of  concentrating  work  at  "Snck,^'  '69,  284. 

1869-^70.  Operations  confined  to  contracts  on  work  below  Chattanooga :  progress 
on,  '70.  64,  389 ;  '71.  63,  495. 

1870-^71.  Operations  confined  to  contracts  on  work  below  Chattanooga ;  progress 
on,  '71,  63,  495,  497. 

1871-^72.  From  failure  of  contractors  to  complete  work  on  river,  both  above  and 
below  Chattanooga ;  contract  annnlled  April,  1871,  and  work  prosecated  en- 
tirely by  hired  labor,  *72,  59,  478,  479;  '73,  544;  advantages  of  hired  labor, 
'72,479;  '73,545. 

1872-'73.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor; 
progress  of  work,  '73,  61,  544. 

1873-^4.  Operations  both  above  and  below  Chattanooga  carried  on  by  hired  labor ; 
progress  of  work,  '74,  i,  68,  570,  579 ;  superior  quality  of  work  done  by  hired 
labor,  and  advantages  of,  '74,  i,  69,  569,  575. 

1874^5.  Operations  both  above  and  below  Chactanooga  carried  on  by  hired  labor; 
progress  of  work,  '75,  i,  74,  75,  786,  789 ;  river  open  for  a  distance  of  160  miles 
above  Chattanooga,  '75,  i,  75;  successful  character  of  work  done,  '75,  i,  787; 
repair  of  old  canal  at  Muscle  Shoals  began,  '75,  i,  75,  789. 

1875-76.  Operations  above  Chattanooga  carried  on  by  hired  labor ;  progress  of  work, 
'76,  i,  86,  710,  713.  Operations  l^low  Chattanooga  carried  on  by  hired  labor, 
except  repair  and  enlargement  of  Muscle  Shoals  Canal ;  progress  of  work,  '76, 
i,  86,  712,  713. 

1876-77.  Operations  above  Chattanooga  carried  on  by  hired  labor;  progress  of 
work,  '77,  87,  577 ;  desirability  of  early  completion,  '77,  87.  Operations  be- 
low Chattanooga  confined  to  work  at  Colbert  Shoals  by  hired  labor^  and  repair 
and  enlargemeut  of  Muscle  Shoals  Canal  by  contract ;  progress  oi  work.  '77, 
88,  580,  584. 

1878-79.  Above  Chattanooea,  work  at  Chota  Shoals  resumed  by  hired  labor ;  repaiis 
to  dam  at  Coulter's  Shoals,  '79,  137,  1247.  Below  Chattanooga:  Progress  by 
hired  labor  and  contract  at  locks  lJo8.-6,  7,  8,  9,  and  10;  enlarnng  prism  of 
canal  at  Elk  Biver  and  Big  Muscle  Shoals ;  removal  of  rock  firom Xittle  Muscle 
Shoals;  repair  of  dams  at  Colbert  and  Duck  River  Shoals;  removal  of  bo  widen 
from  Bee  Tree  Shoals,  '79,  137,  138,  1248.  Purchase  of  plant  from  oontractorB, 
'79,  138,  1250.  Present  condition  of  work,  '79,  1251. 
Physical  Characterlsticflu 

General,  '68,  561,  578,  579,  584;  '71,  502;  '72,  488,  495,  497;  '75,  i,  814,818, 11,660; 
'76,  i,  710,  711 ;  '77,  577,  579,  583.  Similarity  between  Tennessee  and  Cumber, 
land  Rivers,  '68,  578.  Regimen  of  river  nearly  fixed,  '72, 497 :  '76,  i,  710 ;  '77, 
576.  High-water  at  Chattanooga,  '68,  579;  '72,  495;  '75,  li,  660;  '77,  579; 
'78,  756.  At  various  points,  '72,  497 ;  '77,  583.  Fall  of  river  surface  and  dis- 
tances, '68,  584;  '72,  495;  '76,  i,  711;  '77,  577.  Where  does  Tennessee  River 
begin  ?  '75,  1, 813.  Obstructions,  list  and  description  ot  '68, 561,  578 ;  '71,  502; 
'72,  488.  Peculiar  bed  of  gravel  in  rock  forming  lock  foundation,  '79,  1250. 
Plans. 

By  Assistant  W.  B.  Gaw,  1868,  for  improvement  of  river  below  Chattano<MBta  to  ex* 
treme  low-water  depth  of  3  feet,  as  follows :  Between  mouth  and  Florenos^ 
removal  of  obstructions;  unification  and  deflection  of  currents  by  wing-duns; 
estimated  cost,  $27,072,  '68,  558,  559,  574,  578.  From  Becafcur  to  Chattanoog^ 
by  methods  similar  to  those  proposed  between  mouth  and  Florence ;  estimatea 
cost,  158,901,  '68,  558,  561.  5^,  578.  Between  Florence  and  Decatur,  bv  im- 
provement of  Muscle  Shoals,  as  follows :  Passage  of  Little  Musole  Shoals  by 
canal,  4i  miles  long,  on  north  side  of  river;  canal  118  feet  by  100  feet  by  6  feet; 
locks  300  feet  by  70  feet  by  6  feet ;  estimated  cost,  $500,000.  '68,  558,  574,  578. 
Passage  of  Big  Muscle  Shoals  by  repair  and  enlargement  oi  existing  oanial  to 
above  dimensions ;  estimated  cost,  $1,001,877,  '68,  558,  573,  574.  Paasage  of 
Elk  River  Shoals  by  canal  11  miles  long  and  of  preceding  dimensions,  in  bed  of 
river,  protected  on  sides  by  slope  waUs ;  estimated  oost,  $2,463,090,  '68,  558, 
559,  573, 578.  Aggregate  of  entire  improvement  below  Chattanooga,  $4,050,941, 
'68, 578.  Revised  by  M%Jor  Weitzel,  '68,  555,  558.  Modification  of  lock  gates 
proposed  by  Lieut.  W.  L.  Marshall,  '77,  581. 
Private  and  Corporate  UTork* 

1831.  State  of  Alabama  began  the  constmction  of  canal  to  secure  the  passage  of 
the  Muscle  Shoals,  a  project  for  which  had  been  previously  reported  on  by  board 
of  internal  improvement.    Congress  modified  tne  project,  and  work  cR>ne  ac- 
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cordingly,  an  error  in  so  doing,  as  subsequently  demonstrated ;  canal  prism  42 
feet  by  (50  feet  by  6  feet ;  locks  120  feet  by  32  feet  by  6  feet ;  canal  completed 
aronnd  Big  Muscle  Shoals  and  opened  in  1836 ;  work  carried  on  by  proceeds 
firom  sale  of  public  lands ;  from  lack  of  funds  no  further  work  done ;  canal  at 
present  (1868)  in  decayed  condition  and  for  years  unused ;  its  repair  and  enlarge- 
ment a  part  of  present  project,  '68,  57,  557,  573,  588;  '72,  498;  '73,  545. 
1832.  State  of  Tennessee  undertook  the  improvement  of  certain  points  above  Chat- 
tanooga to  an  extreme  low- water  depth  of  2  feet  by  removal  of  rock  and  con- 
struction of  wing-dams,  '71,  502 ;  '72,  488.    Defects  of  work,  '71.  502 ;  '72,  489. 
Projects*    (See  also  Estimates,  Plans,  and  Private  and  Corporate  Work.) 
Bdow  Chattanoofa, 

By  board  of  internal  improvements,  1828-^32,  for  passage  of  Little  Muscle,  Big 
Muscle,  and  Elk  River  Shoals  by  the  formation  of  3  basins,  by  means  of  dams 
aorofls  river,  below  Campbell's  (Bainbridge)  Ferry,  below  Elk  River  Shoals,  and 
below  Brown's  Ferry,  and  their  connection  with  each  other  and  the  deep  water 
at  Florence  by  canals  along  north  shore ;  execution  of  work  confided  to  State 
of  Alabama  and  carried  on  by  the  proceeds  from  sale  of  public  lands ;  work 
began  in  1831,  but  not  executed  in  conformity  to  project  of  board ;  estimated 
cost  for  canal  60  feet  wide,  {(1,388,102;  for  canal  70  feet  wide,  $1,424,453,  '68, 
57,557,573,588;  '72,  498;  '73,  545. 

By  Mi^or  Weitzel.  1868,  for  improvement  of  river  to  low-water  depth  of  3  feet 
by  removal  of  obstructions  and  the  construction  of  wing-dams  between  mouth 
and  Florence  and  between  Decatur  and  Chattanooga;  estimated  cost,  $130,000, 
and  by  passage  of  Bisr  Muscle  Shoals  by  the  enlargement  and  repair  of  existing 
canal,  at  an  estimated  cost  of  $1,500,000,  and  the  passage  of  Little  Muscle  and 
Elk  River  Shoals  by  the  construction  of  new  canals,  the  estimates  for  which 
require  further  surveys;  enlarged  and  new  canals  to  be  of  the  tbUowing  dimen- 
sions: Canal  100  feet  by  6  feet;  locks  300  feet  by  70  feet  by  6  feet,  '68, 555,558 ; 
•69,  280:  '70,  389;  '77,  584. 

By  Major  McFarland,  1872,  modifying  as  much  of  the  foregoing  project  as  applies 
to  the  passage  of  Little  and  Big  Muscle  Shoals  and  Elk  River  Shoals  as  follows: 
Reviving  the  project  of  board  of  internal  improvement  (i^  v.)  for  the  construc- 
tion of  3  basins,  with  connecting  canals,  but  increasing  dimensions  of  canal  to 
100  feet  by  60  feet  by  6  feet ;  locks  300  feet  by  60  feet  by  6  feet ;  enlarging  exist- 
ing canal  to  above  dimensions ;  estimated  cost  of  passing  shoals,  $3,676,000,  '72, 
500, 501, 514, 518 ;  increased  by  further  surveys  to  $4,003,000,  '73,  61, 544 ;  '74,  i, 
575;  '77.584. 

By  Capt.  W.  R.  King,  1877,  modifying  previous  project  for  passage  of  Little  Muscle 
and  Elk  River  Shoals,  as  follows :  Improving  Little  Muscle  Shoals,  so  as  to  give 
as  great  a  depth  as  is  obtainable  at  points  above  the  shoals,  by  removal  of  rock, 
bowlders,  etc.,  and  the  construction  of  riprap  and  wing  dams,  all  in  place  of 
hitherto  proposed  dams  and  canal,  and  reducing  estimated  cost  to  about  one- 
tenth  ;  this  improvement  to  be  supplemented,  if  necessary,  by  use  of  wire-rope 
or  other  methods  of  towaee,  '77,  89,583;  also  modifying  previous  project  for 
passage  of  Elk  River  Shoa&  by  short  section  of  canal  along  south  side  of  river, 
together  with  rock  excavation,  dredging,  and  use  of  wing  and  riprap  dams, 
whereby  the  previously  estimated  cost  of  this  section,  $1,115,000,  can  be  reduced 
to  $7-36, 249,  '77.  88, 580, 590. 

By  M^^or  W.  R.  King,  1879,  for  use  of  locomotive  at  Muscle  Shoals  Canal  for 
moving  vessels  through  locks  and  canal,  '79,  1251. 
Ahwe  Chattanooga, 

Early  projects^  1832-*56,  seem  confined  to  obtaining  a  low-water  depth  of  2  feet 
by  means  of  wing-dams  and  dredging,  and  removal  of  obstructions,  '71,  502; 
'72,  488,  497.    (See  Operations  and  Private  and  Corporate  Work.) 

By  M^jor  McFarland,  by  Assistant  Capt.  L.  C.  Overman,  1871,  for  improvement 
of  river  between  Chattanooga  and  Knoxville  to  a  low-water  depth  of  3  feet, 
with  channel  140  feet  wide,  by  removal  of  rock,  bowlders,  sand,  gravel,  and 
snags,  aided  by  wing-dams;  estimated  cost, $175,000 ;  will  necessarily  be  in- 
creased, '71,  502,  507;  '72,  488,  494;  '74,  i,  572,  573;  '77,  579. 
Below  and  above  Chattanooga. 

By  Major  McFarland,  1872  (being  a  part  of  Southern  Route,  of  Transporta- 
tion Koutes  to  Seaboard),  for  the  improvement  of  river  from  mouth  to  Short 
Creek,  368  miles,  to  a  depth  of  3  feet  during  extreme  low-water,  and  to  depth  of 
5  feet  at  all  other  stages,  including  passage  of  Muscle  Shoals  according  to  his 
project  previously  described;  estimated  cost  of  368  miles,  $4,251,000,  '72,  509, 
512,.518,  '75,  ii,  658. 

36  EN 
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Surveys. 

1867.  In  progress.  '67,  39.    Completed  December,  1S67,  from  Chattanooga  to  moath, 

•68,555,560.  Special,required  at  Muscle  Shoals, '68,555,558.  Madeinl871-'72-'i3, 

•72,  59,478,480,495;  '73.544.     History  of  pre  vions  surveys  at,  '68,588;  '71,502. 

1871.  From  Chattanooga  to  Knoxville,  '71.  502;  '72,  59,  478,  488,  509.  Loss  by  fire 
in  1874  of  large  part  of  maps  and  field  notes,  '74,  i,  576.  Surveys  and  maps 
repeated,  '75,  i,  75,  789. 

1874-75.  General  examination  of  river  from  Knoxville  to  mouth,  being  part  of 
Southern  Route  of  Transportation  routes  to  Seaboard,  '75,  1,  78,  ii,  658. 

1877.  Examination  from  Guntersville  to  head  of  Muscle  Shoals,  '77,  5^. 

Of  parts  of  river,  '76,  i,  710, 712;  '77,  584. 

[L.  Y.  8.] 


TENNESSEE  RITER  (LITTLE),  TE^N.-Survbt  of. 

Commerce. 

Justitication  of  proposed  improvement,  '75,  1,  815. 
Statistics,  '75,  i,  815. 
En§:lneers« 
Chief  of  Engineers. 

Report*,  '75,  i,  78 ;  '76,  i,  87. 
Engineer  in  Charge. 

Maj.  Walter  McFarland.    Reports,  '75,  i,  813;  '76,  i,  715. 

A.881ST  A  NT 

Maurice  kingsley,  1874-76.    Reports,  '75,  i,  814;  '76,  i,  716. 
Physical  Characteristics. 

General,  '75.  i,  814 ;  '76,  i,  715-717.    Products  of  the  country  adjacent,  '75,  i,  815; 
'76,  i,  717.    List  of  obstructions,  '75,  i,  816;  '76,  i,  716. 
.Plan. 

By  Maurice  Kingsley,  for  the  improvement  of  the  river  by  the  construction  of  "wing- 
dams,  by  the  excavation  of  rock  and  gravel,  and  by  the  clearing  off  of  brosn, 
snags,  and  trees,  at  an  estimated  cost  of,  originally,  $45,000;  snosequently  in- 
creased by  Major  McFarland  to  155,000,  '75,  1,  814,  817. 
fSnrvey. 

1874-75.  By  Maurice  Kingsley.    Reports,  '75,  i,  814 ;  '76,  i,  716. 


THAMES  RITER,  €ONN»— Improvement  of. 

Appropriations. 

1821 f  150, '79,  333. 

1829 150.    Act  of  March  2. 

1836 10,000, '66,  ii,  29;  '73.983;  '79,334. 

1837 20, 000, '66,  ii,  29 ;  '73,983;  '79.334. 

1833 10,000,  '66,  ii,  29;  '73,  9a3;  '79,  334. 

1866 10, 000, '66,  i,  19 ;  '70,448;  '71,749,750;  '79,334. 

■1867::;::::;::::'::::!  smoo  l'^^*  ^^^'»  '^^'  '^^^^  ^^^»  '^^»  ^^• 
1871 '.i:::; ::::::.;:::;  15^000,  '71, 743;  '72,  m;  -73, 933;  '79, 334. 

1872 10,000, '72.  82,  827;  '79,334. 

1878 10,000, '78,  51,  398;  '79,  :m. 

il879 12,000,  '79,  57,  335. 

Total  to  1879 $169, 300. 

Statements  of  appropriations,  '77,  211 ;  '78,  396  ;  '79,  335. 
ocommerce. 

Benetits  of  improvement,  '66,  iv,  198 ;  '78,  396.  Commercial  importance  of  river, 
•71.755;  '78,396. 

Statistics,  '66,  iv,  198;  '71,  756:  '77,  211;  '78,  396,  398;  '79,  332. 
Contracts. 

1867.  E.  A.  Bill,  dredging,  at  45  cents  per  cubic  yard,  '67,  443 ;  '71,  551.— 1871.  E. 
R.  Seward,  dredging,  at  20  cents  per  cubic  yard,  '72,  827;  '73,  983;  coutrac* 
extended,  '72,  827.— 1S72.  E.  R.  Seward,  dredgiiig,  at  19  cents  per  cubic  yard) 
•72,  828;  '79,  334.-1^8.  Morris  &  Cummings  Dredging  Company,  dredging, 
at  15  cents  per  cubic  yard,  '79,  331. 

.Abstracts  of  bids,  '67,  452 ;  '71,  749  ;  '72,  829 ;  '79,  331. 

Abstract  of  contracts,  '67,  452. 
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Forts  Tmmball  and  Griswold  located  near  the  month  of  the  river,  *77,  212* 
Doeaments*    (Not  published  in  repoHs.) 
Report  of  General  Delaiield,  dated  February  14, 1868,  '71,  749. 


Chief  of  Enqinebrs. 

Kerorts,  '66^  i,  3,  ii,  41,  ili,  19,  29;  '67,  44;  '68,  ©7;  '69,  58;  '70,  75;  '71,  84; 
•72,  82;  »73,  90;  '77,  46;  '78,  51;  '79,  67. 

ENGINEERS  IN  CHABGB. 

Capt.  D.  C.  Houston,  1866-^0,  '66,  i,  41.    Reports,  '66»  iv,  195, 197;  '67,  448; 

'68,  747,  752 ;  '69,  408. 
Maj.  G.  K.  Warren,  1870-^7.    Reports,  '70,  448 ;  '71,  748 ;  '72,  827 ;  '73,  981. 
M^.  J.  W.  Barlow,  1877-'—.    Reports,  '77,  210 ;  '78,  394 ;  '79,  331. 
AssisTAirrs. 

Capt.  A.  H.  Holffate,  '70,  74. 
H.  A.  Judson.    Report,  '71,  750. 
H.  A.  BenUey.    Report,  '73,  962. 
Estimates, 
By  Captain  Houston,  for  dredging,  removal  of  old  piers,  and  repairs,  $42,959,  '66, 

iv,  197.    Increased,  '68,  752. 
By  H.  A.  Judson,  assistant,  aggregate  for  dredging,  $33,079.62,  '71,  753,  754. 
By  M%jor  Barlow,  for  dreaging  a  channel  from  Indian  Point  to  Norwich  14  feet 
deep.  $75,000 :  for  channel  11  feet  in  depth,  $39,600,  '78,  395.    For  improvement 
of  thames  River  near  New  London,  $6,800,  '78»  397 ;  aggregate,  $81,000,  '78, 
398.    For  increasing  width  and  depth  of  channel,  $164,000,  '79,  57,  332. 
Financial  Statements. 
'66,  iii,  19;  '67.  448;  '68.  67,  748;  '69,  408;  '71,  748;  '72,  82,  830;  '73,  982;  '78, 
51,  398 ;  '79.  57,  335. 
Operations. 
Early  operations  mentioned,  '66,  i,  3,  iv,  196 ;  '71.  751 ;  '73,  983 ;  '79.  333. 
1821.  Obstructions  placed  in  the  river  during  the  war  of  1812  removed,  '79,  333. 
Canal  cut  across  a  bend  in  the  Shetucket  Kiver,  causing  great  damage  to  the 
Thames  River  navigation,  '66,  iv,  196;  '71,  752. 


1866- *67 
1867- *68 
lM8-'08 
186»-*70 
1870- '71 
1871-72 
1872-78 
1878-74 
1874-76 
1875-76 
1876- »77 
18T7-78 
1878-78 


Bemarka. 


Dredging  channel  to  14  feet  in  deptii. 

NooperationB 

do 


No  operationa 

......do 

do 

do 

do 


Dredging. 


0ub.yd8. 
14,820 
67,201 


Beferences. 


45,454 
37,604 


'67,  45,  148. 
'68,  67,  747. 
'69,  58,  408. 

70,  448. 

71,  748. 
'72,  827. 
'73,  887. 


» '78,  304. 


55, 000  ,  '79,  57,  831. 


Physical  Characteristics. 

Tides  of  Thames,  '72,  830. 
Plans. 

By  Major  Houston,  to  increase  width  of  channel,  remove  sunken,  trees,  etc.,  '68» 
753. 

By  H.  A.  Judson,  for,  (1)  the  removal  of  the  middle  ground  to  a  depth  of  14  feet ; 
(2)  to  obtain  a  channel  connecting  the  deep-water  channel  west  of  the  middle 
ground  with  that  below  coal  yards  :(3'|  to  obtain  channel  from  the  upper  roll- 
ing-mill to  and  beyond  Bnshnell's  Keef ;  (4)  to  obtain  channel  over  the  Hay- 
cocks, '71,  753,  754. 

Private  and  Corporate  liFork. 

In  183(>-'36  $3,679  was  expended  by  private  enterprise  with  the  privilege  of  collecting 
tolls  on  the  river,  '79,  334. 
Projects. 
By  M^jor  Bache,  1836,  eleven  piers  or  wing-dams  and  an  addition  of  Tee  walls  to 

.  three  piers  already  built  and  dredging,  '73,  983. 
By  Captain  Houston,  1866,  for  dredging  a  channel  to  a  depth  of  14  feet  and  the 
removal  of  a  sunKen  pier ;  estimatea  cost,  $42,959 :  increased  to  |65,0U0,  '66,  iv, 
197 ;  '68,  752 ;  '73,  983. 
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Projects— Continned. 
By  Mi^or  Bariow,  to  excavftte  a  channel  from  Indian  Point  to  NcHwioli  100  feet 
wide  and  11  feet  deep,  '78,  395.    For  channel  14  feet  deep,  *78,  395.    For  tbe 
removal  of  shoals  near  New  London,  '78»  398. 
Surveys. 
1829.  1150  appropriated  for  survey,  '79,  333. 

1866.  Of  Thames  Biver  for  three  miles  below  Norwich,  Conn.,  '66»  iv,  197. 
1868.  By  J.  A.  Jndson,  ander  direction  of  Mi^jor  Honston,  '79,  Sd4. 
1870.  Of  Thames  River,  by  Assistant  J.  A.  Judson.    Report.  'Tl,  750. 
1872.  By  H.  A.  Bentley,  from  Norwich  to  Cooper's  Point^  '79,  334. 
Maps. 
Of  Thames  River,  Conn.,  '66,  i. 
Of  the  river  from  Norwich  to  Indian  Point,  '79,  332. 

[E.  A.  C] 


THUNDEB  BAT,  ]III€H.--(See  Alfbsjl  Habbob.) 


THUIVDEBBOIiT  BITEB,  OA.— (See  St.'Auousxinb  Cbbbk.) 


TICKFAir  BITEB,  li  A.— Survey  ordered  by  act  of  March  3, 1879,  *79, 112. 


TOI^EDO  HABBOB  (JXEaimiee  Bay),  OHIO«— Ibcprovsuxnt  ov. 

Appropriations. 

1866 1|20,000,  '66,  iii,  6, 33,  iv,  37, 38. 

18C7 20,000  '67,  144. 

1869  (allotment) 29, 700,  '69,  23. 

1870 50, 000, '70,  47. 

1871 50,000, '71,  190. 

1872 15, 000, '72,  225. 

1873 100, 000, '73,  42. 

1874 75,000,  '74,1,216. 

1875 75,000,  '75,1,295. 

1876 60,000,  '76^  ii,  553. 

1878 50,000,  '78>  128,1250. 

1879 20,000, '79,  170,1680. 

Totaltol879 $564,700,  '79,  1679. 

Contnierce. 

'66,  iii,  33;  '67,  252-254A '69,  119;  '79.  1679. 

Statistics,  '66^  iii, 75;   '67,  231;  '68,147,152;   '69,119,129;   '70,172;   '71,  IW; 
•72,235;  '73,312,320-324;   '74,1,216;   '75,1,295;   '76»ii,552;   '77, 950-«6i 
'78.  1243,1247,1250;  '79,  1680. 
Contracts. 

1866.  Thomas  Dunbar,  dredging,  at  40  cents  per  cubic  yard,  '66,  iv,  39,74 ;  *67, 144} 
2:12,233. —1869.  Patrick  Smith,  dredging,  at  35  cents  per  cubic  yard,  '69i  117; 
'70,  171,172;  '71,  190.— 1871.  Andrew  Spaulding,  dredging,  at  21  oents  pet 
cable  yard,  '71,  190;  '72,  224.  Charles  Fitzsimons,  dredging,  at  30  oents  per 
cubic  yard, '71, 190;  '72,225.-1872.  William  Richardson,  dredging,  at  39  centi 
per  cubic  yard,  '73, 312, 313.-1873.  William  Richardson,  4  dredges,  tags,  etc, '73; 
313;  '74,1,116.-1874.  WmiamRichard8on,4dredges, tags, eto..'75,i,»5;  •7$ii, 
553.-1875.  William  Richardson,  6  dredges,  tugs,  etc.,  '75, 1,  295 :  '76^  ii,  553.- 
1877.  William  Richardson,  dredging,  at  12^  cents  per  cabio  yard,  '77,  963-^ 
O.  J.  Jennings,  dredging,  at  14  cents  per  cable  yard,  '77,  95^-965. — IWS,  £•  H« 
French,  drec&ing,  at  9i  cents  per  cubic  yard,  '79, 1680.— 1879.  E.  H.  French, 
dredging,  at  9|  cents  per  cubic  yard,  '79,  1680. 

Abstracts  of  contracts,  '66^  iv,39;  '70,  172;  '71,  191;  '73,  312,313;  '77,  964;  'TSr 
1670;  '79,  1680. 
Defense. 

Military  importance  of  harbor,  '67,  144;  '68»  146. 
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TOI#BDO  HARBOR,  OHIO— Contmned. 

Cmv  OF  ENonoBHBa. 

Beport8,'e6,ii,41,iu,4,6,33,iv,38;  '67,28,252;  '68,36;  '69,23,36,118,124;  '7Q, 
47;  '71,45;  '72,42;  '73,42,313,314;  '74,1,48;  '75,1,54;  '7^1,106;  '77,113; 
•78^  127 ;  '79,  170. 

B0AB]>8  OF  ENGINSBRS. 

ConYoned  1869 ;  approved  plan  for  sblp-canal  only  as  regards  deptli,  13  feet ;  recom- 
mended oontinnation  of  Improvement  of  main  or  western  channel  with  United 
States  dredges  operated  by  hired  labor;  estimated  cost.  $124,212, or $152,800, 
'69,  124-128. 

(Colonels  Macomb  and  Simpson,  Lieutenant-Colonel  Woodmff,  and  Majors 
Wheeler  and  McFarland.)  , 

Convened  December,  1872 ;  recommended  improvement  of  the  existing  channel  by 
dredging  to  a  depth  of  15  feet,  at  an  estimated  cost  of  $450,000,  '73,  314-324. 

(Minors  Poe,  Houston,  Merrill,  and  Wilson,  and  Captain  Gillespie.) 
Ebtginsbbs  in  Charok. 

Lient.  Col.  T.  J.  Cram,  1864-^69.  Reports,  '66^  ii,  41,  iv,  37-39, 73-75 ;  '67,  144, 
230-233,253;  '68, 146,151,152;  '69,  112,119. 

Mi^.  W.  McFarland,  1869-71.    Reports,  '69,  116, 128;  '70,  171. 

Capt.  G.  L.  Gillespie,  1871-74.    Reports,  '73,  311 ;  '74,  i,  216. 

Lieut.  Col.  C.  E.  Blunt,  1874-76.    Reports,  '74,  i,215;  '75,  i,294;  '7^  ii,  552. 

M^j.  N.  Miohler,  1876-'—,  '77,  112.    Reports,  '77,  948;  '78,  1241;  '79,  1670. 

Mi^.  John  M.  Wilson,  1878.    Report,  '79,  1675. 

Capt.  G.' J.  Lydecker,  '68, 151 ;  '69, 112, 122. 
Kstlmates. 

By  Colonel  Cram,  1866,  entire  and  permanent  completion  of  channel  200  feet  wide, 

12  feet  deep,  $20,000,  in  addition  to  $20,000  appropriated  in  1866,  '66^  iii,  63, 

iv,  73. 
By  Colonel  Cram,  1867,  for  channel  200  feet  to  300  feet  wide  and  15  feet  deep, 

$470,000,  '67,  28;  $469,664,  '67,  144,250-254;  '68, 146,151.    In  1869,  for  ship- 
canal  13  feet  deep,  $885,526,  '69,  118, 123. 
By  Board  of  Engineers,  186^,  for  improvement  of  western  channel  to  13  feet  in  depth 

by  government  dredges  and  hired  labor,  $124,212 ;  by  contract,  $152,800,  '69, 

116, 118, 127. 
By  Migor  McFarland,  1869,  to  complete  project  of  the  board.  $150,000,  '69,  129. 

In  1870,  additional  for  completion  of  project,  $70,000,  and  lor  a  beacon,  $5,000, 

'70^  171.  4 

By  Captain  Gillespie,  1871,  for  completion  of  work,  $20,000,  '71,  190. 
By  Board  of  Engineers,  1872,  for  3  plans  submitted,  $1,853,500,  $3,074,500,  and 

$450,000 ;  the  latter  recommended  for  adoption,  '73,  314-319. 
By  Lieutenant-Colonel  Blunt,  1875,  for  completion  of  project,  $200,000,  '75,  i,  294 ; 

$140,000,  '76,  ii,  552. 
By  Major  Wilson,  1879,  to  complete  existing  project,  $30,000 ;  to  obtain  a  16-foot 

channel,  $100,000,  '79,  1680. 
Financial  Statements. 
'66,  iii,  6, 33;  '67,  28,144;  '68,  146;  '69,  117;  '70,  171;  '71,  190;  '72,  225;  '73,  42; 

'74,  i,216;  '75,  i,29o;  '76^  ii,553;  '77.  955;  '78,  128,1250;  '79,  170,1680. 
Operations* 
1866-'67.  16,236  cubic  yards  dredged,  '67,  28, 144. 
1867-'68.  46,833  cubic  yards  dredged,  '68,  38, 146. 
186&-'09.  19,100  cubic  yards  dredged,  '69,  36. 
1869-70.  55,000  cubic  yards  dredged,  '70,  47. 
1870-'71.  54,573  cubic  yards  dredged,  '71,  45. 
1871-'72.  332,791  cubic  yards  dredged  from  southwest  channel,  making  it  120  feel^ 

wide  and  14  feet  deep,  '72,  42. 
1872-73.  43,000  cubic  yards  dredged  from  southwest  channel,  '73,  311. 
1873-74.  Dredging  on  channel  from  Toledo  to  the  lake  100  feet  wide  by  15  feet  deep, 

'74.  i,  48, 216. 
1874-75.  364,428  cubic  yards  dredged,  '79,  i,  54, 294. 
1875-76.  243,215  cubic  yards  dredged,  '76»  i,  106,11,552. 
1876-77.  44,541  cubic  vards  dredged,  '77,  953. 
1877-78.  Dredging  by  contract,  '78,  127, 1247. 
1878-79.  Dredging  by  contract,  '79,  170, 1670, 1678. 
History  of  operations  from  1866  to  1879,  '75,  i,  294 ;  '76,  ii,  552 ;  '77,  948 ;  '78>  1241 ; 

'79,  1678. 

Physical  Characteristics. 

'69,  122, 125-127 ;  '73,  315-318. 
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Plans. 

By  Colonel  Cram,  1869,  for  ahip-oanal  with  piers  and  revetment :  estimated  ooflt, 

$885,526,  '69,  119, 123. 
By  M^or  McFarland,  1870,  for  a  beacon ;  estimated  cost,  |5,000,  '70, 171. 
By  Board  of  Engineers,  1872,  for  a  straight  cat  throngh  North  Cape  Point :  estimated 

cost,  $1,853,500 ;  and  for  extension  of  the  river  thronghthe  bay  and  North  Cape 

to  Lake  Erie  with  revetted  banks ;  estimated  cost,  $3,074,500 :  not  recommended, 

'73,  314-318. 
Projects. 
By  Colonel  Cram,  1866,  for  dredging  existing  channel  in  Manmee  Bay  for  one  mile 

to  200  feet  wide  and  12  feet  deep ;  estimated  coHt.  $40,000,  '66,  iii,  6, 33,  iv,  38. 
By  Board  of  Engineers,  1869,  for  dredging  to  deptn  of  13  feet;    estimated  cost, 

$124,212,  '69,  118, 125, 127.  / 

By  Board  of  Engineers,  1872,  for  dredging  to  width  of  250  feet  and  15  feet  in  depth 

at  lowest  stage  of  water;  estimated  cost,  $450,000,  '73,  313-324 ;  '77,  953. 
By  Major  Wilson,  1879,  for  a  16-foot  channel ;  estimated  cost,  $100,000,  '79, 1679. 
Surveys. 
1863-^64.  By  Lientenant-Colonel  Cram,  for  military  defense,  '67,  144. 

1868.  Under  direction  of  Colonel  Cram,  by  Capt.  6.  J.  Lydecker,  '69,  112, 122. 

1869.  By  Major  McFarland,  '69,  117. 

[C.  C] 


TOMBIOBEi:  AND  BLACK  ITARRIOB  BITERS,  AXA.  AND 

mSS.— Improvement  of. 

[Including  sarrey  for  water  communication  with  the  Tennessee  by  way  of  Big  Bear 

Creek.] 

Appropriations. 

For  Tamhigbee  Eiver^ 

1870  (for  survey) : J4, 800, '71,  673. 

1872... 10,000,  '73,67. 

1878 12, 000, '78,  81,  594. 

1879 10,000,  '79,  105. 

For  Tonibigbee  and  Black  Warrior  Eivers. 

1875 25.000,  '76^  i,  73. 

1876 15,000,  '76,  i,  74. 

1878 28,000,  '78,  81,  593. 

1879 20,000,  '79,  104. 

Total  to  1879 $120,000. 

Act  of  Congress^  March  3,  1873,  transferring  appropriation  of  1872  to  Tombigbee 
RiyCr,  Mississippi. 
Commerce. 
Jnstitication  of  improvement,  '73,  552 ;  '75,  ii,  16,  24,  27 ;  '79,  832. 
Statistics,  '73,  550;  '75,  ii,  24,  25,  26;  '76,  i,  497;  '77,  i,  417;  '78,  593;  '79,  832, 
834. 


Chief  of  Engineers. 

Reports,  '70,  31 ;  '71.  69 ;  '73,  62,  GT ;  '74,  i,  70 ;  '75,  i,  76,  77 ;  '7^  i,  73;  '77,  i, 
^  72 ;  '78,  81 ;  '79,  104,  105,  106. 

Engine GRs  in  Charge. 

M^.  C.  B.  Reese,  1870,  '71,  68, 572. 

Capt.  A.  N.  Damrell,  1870-^1, 68, 572. 

Col.  J.  H.  Simpson ,  1870-72.    Report. '  71,  572, 573. 

Maj.  W.  McFarland,  1872.    Report. '73,  548. 

Lieut.  Col.  W.  F.  Raynolds,  1873,  '73,  66. 

Capt.  A.  N.  Damrell,  1873.    Report,  '73,  697. 

Maj.  W.  McFarland,  1873-75.    Reports,  '74,  i,  579 :  '75.  i,  791, 803. 

Capt.  A.  N.  Damrell,  1875-'—.    Reports,  '75,  ii,  16 ;  '7^  i,  496;  '77,  416;  '78^ 
594 ;  '79,  830,  833. 
Assistants. 

Henry  C.  Fillebrown.    Report,  '71,  574, 575. 

T.Pear8aU,'71.572. 


* 
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TOMBIGBKJB  AND-BIaACK  IT AJBBIOB  BITEBS— Continaed. 

Sngineers — Continned. 

Assistants— Continoed. 
P.  Eobinson.    Reports,  '73,  548 ;  '74,  i,  580 ;  '75,  i,  806. 
Horace  Hearding.    Report,  '75,  ii,  17. 
Xstiniates. 

By  P.  Robinson,  1873,  for  the  removal  of  obstractions  from  Aberdeen  to  Colnmbns, 
channel  60  feet  wide  and  2i  feet  deep,  |92,500,  '73,  549.  For  slack- water 
navigation,  $300,000,  '73,  550.  For  slack- water  navigation  between  the  Tom- 
bigbee  and  Tennessee  Rivers,  $1,705,312,  '75,  i,  805,  808. 

By  H.  Hearding,  1875,  for  improvement  of  the  Lower  Black  Warrior,  $36,450, 
$151,103,  '15,  ii,  17,  20,  23.  For  improvement  of  the  Upper  Black  Warrior 
River,  $431,000,  '75.  ii,  24. 

By  Captain  Damrell,  1876,  for  improvement  of  the  Tombigbee  and  Black  Warrior 
Rivers,  $172,603,  '76,  i,  497.    1879.  Foregoing  estimate  Increased  to  $250,000, 
•79,  ^2. 
Financial  Statements. 

'71,  573;  '73,  67,  697  ;  '74,  i,  70,  581 ;  '75,  i,  77;  '76»  i,  74;  '77,  72;  '78,  594;  '79, 
104,  105,  »»,  834. 
Operations. 

1870-'71.  Examination  and  survey,  '71,  572. 

1872-73.  Removal  of  250  snags  from  Tombigbee  River,  between  mouth  and 
DemopoHs,  '73,  67,  697. 

1873-'74.  Removal  of  obstructions  from  Tombigbee  River,  between  Aberdeen  and 
Cotton  Gin  Port,  '74,  i,  70,  580. 

1874-^5.  Removal  of  obstructions  continued  to  Barri's  Ferry,  '75,  i,  76,  791. 

1875-76.  On  Tombigbee  continued :  417  snags  removed,  361  cubic  yards  of  rock  ex- 
cavated, 4,708  cubic  yards  of  material  dredged,  and  4,533  linear  feet  of  jetties 
and  1,298  linear  feet  of  dams  built;  also  791  feet  of  shore  protection  con- 
structed ;  21  bars  improved,  '76,  i,  73,  497. 

1876-77.  On  Tombigbee  continued:  798  snags  removed,  400  cubic  yards  of  material 
dredged,  and  5,076  linear  feet  of  jetties  constructed ;  also  1  wreck  removed ; 
12  bars  improved,  '77,  72,  417. 

1877-78.  Warrior  River  cleared  of  obstructions  to  Log  Shoals ;  channel  now  2\  feet 
deep  from  mouth  to  Eastport,  '78,  81,  593. 

1878-79.  On  Warrior  River :  713  snags  removed,  2,190  linear  feet  of  jetties  built, 
and  7  bars  improved.  On  the  Tombigbee  River :  911  snags  removed  aud  3.305 
linear  feet  of  jetties  built.  The  river  above  Columbus,  from  Aberdeen  to  Wa- 
verly,  63  miles,  a  high- water  navigation  has  been  obtained,  '79,  105,  831,  833. 
History  of  operations,  '74,  i,  579 ;  '79,  830,  833. 
Piiysicai  Ciiaracteristics. 

Description  of,  '71,  573,  575;  '73,  551.  Obstructions  to  navigation^  '71,  576.  De- 
scription of  the  Black  Warrior  River,  '75,  ii,  16,  17,  18-23.  Tables  of  dis- 
tances, '73,  551.  Table  of  water-levels  and  distances  on  Tombigbee  River,  '75, 
i,  804,  807.    Lowest  summit  level,  '75,  i,  806. 

Flans. 

T.  Pearsall,  1871,  considers  that  fiom  Columbus,  Miss.,  to  Demopolis  (the  conflu-  '^ 

ence  of  the  Tombigbee  with  the  Mobile  River),  no  permanent  improvement  to 
navigation  could  1m  made,  '71,  572. 

H.  C.  Fillebrown,  1871,  considers  that  the  river  can  be  temporarily  improved  by  the 
removal  of  snags  and  sawyers ;  estimated  cost,  $21,500.  '71,  573,  576,  577. 

By  Colonel  Simpson,  1871,  for  the  removal  of  the  railroad  oridge  at  Jones  Bluifs  to 
a  point  300  yards  farther  down  the  river,  '71,  573. 

P.  Robinson's,  1873,  plans  for  permanent  improvements  from  Fulton  to  Columbus, 
Miss.,  by  slack-water  navigation  or  excavating  channel,  considered  impracti- 
cable, '73,  549,  550. 

For  slack-water  navigation,  1875,  between  the  Tombigbee  and  the  Tennessee 
Rivers;  estimated  cost,  $1,705,312,  '75,  i,  803,  807 ;  considered  impractioabie  by 
P.  Robinson,  '75,  i,  805,  809. 

By  H.  Hearding,  for  slackwater  navigation  on  the  Upper  Warrior  River  by  looks 
and  dams  and  by  canal;  estimated  cost,  $431,000,  '75,  ii,  23,  24.  For  the  im- 
provement of  the  Lower  Black  Warrior  from  Demopolis  to  Tuscaloosa,  to  pro- 
cure a  channel  80  feet  wide  and  4  feet  deep,  by  the  removal  of  obstructions,  and 
construction  of  jetties ;  estimated  cost,  $151,103 ;  or  for  a  channel  50  feet  wide 
and  3  feet  deep;  estimated  cost,  $36,450,  '75,  ii,  22,  23. 
Private  and  Corporate  liForit. 

State  of  Alabama  contracted  with  Mr.  McCarty  for  the  removal  of  obstructions  from 
the  Tombigbee  River  for  $20,000,  '71,  575. 


•rORIBIOBEE  AJfD  BI^CK  WABRIOB  BITBBS-Contiiuied. 


Captain  Damrell,  1875,  recommends  H.  HeardinR's  plan  for  the  improvement  of  tbs 
Loner  Black  Warrior  and  the  Tombigbee,  by  the  removal  of  obstmctiona  and 
the  construction  of  jetties  and  parallels,  and  by  protection  of  the  shore  j  esd- 
mated  cost,  for  chaiknel  80  feet  wide  and  4  feet  deep,  on  Black  Warrior  Hirer, 
1151,103;  for  Tombigbee  Kivor,  $31,500  (see  P!ars),'75,ii,  17;  '76,  i,  496;  ap- 
proved by  the  Chief  of  Engineers,  '7S,  ii,  17 ;  '76,  i,  496. 

Original  project  amended,  1H79,  so  as  to  provide  a  3-foot  channel  at  mean  low-mtec 
on  the  Tombigbee  Hiver,  between  Demopolie  and  Colambos;  estimated  cost, 
*250,000, '79,833. 
finrrers. 

1870.  By  H.  C.  Fillebrown,  of  Tombizbee  Bivac  from  moatfa  to  head  of  navigatian, 
'71,  573,  574.    Examination  by  T.  Pearaall,  '71,  31,  5T8. 

1872.  Of  Tombigbee,  by  P.  Robinson,  between  Falton  and  Colimibus,  '73,  62,  54B. 

1S74.  By  H.  Hoarding,  of  Black  Warrior  River;  '73,  ii,  16,  17. 

1875.  By  P.  Bobinsou.  for  a  water  communication  from  the  Tombigbee  RiTer  to  tbe 
Tonneesee  Biver,  by  way  of  Big  Bear  Creek,  '75,  i,  77,  803,  yo6. 

1879.  Of  Warrior  Bivei  &om  TnacaToasa  to  Forks  of  the  Ripsey  Biver,  '79,  lOtl. 


TOHE'S  BA¥OV,  LA.— (See  Red  Biteb.) 


TOTUSKEV  BITEB,  TA.-^ExAMmi.'nos  ow. 

Commerce. 

Valuable  timber  lands  tribntory  to  river,  '79,  ii,  160. 
Statistics,  '73,  ii,  160. 
BMslneera. 
Cbiep  of  ENontEEBS 

Report, '7S,  i,  95. 
Enqeibbr  in  Chabob. 

8.  T.  Abert,  U.  S.  C.  E.    Report,  '75,  il,  ISO. 
AssisTiun. 
J.  B.  Dnocklee,  '7S,  ii,  160. 
Physical  ChantcteiisllcB. 

Described,  '7S,  ii,  159.    ObstnictiouB,  '75,  il,  169. 
"•-in. 

r  S.  T.  Abert,  1875,  for  a  channel  60  feet  wide  : 
Bar,  with  a  dike  3,400  f^t  long;  estimated  c< 
Survey. 
1874.  Examination  by  J.  B.  Dancklee,  '75,  U,  96. 


EEK,  nt^ar  CharleBton,  8.  C— Beuotai.  or  OBSiBVcnoio- 


us,  #4,65t26,  '71.  70. 
to  9  fset  water,  '71,  70. 
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TRANSPORTATIOHr  ROUTES  TO  THE  SEABOARD. 

irOBTHEBN  BOXJTE,   First  Scbdivisiox  ...  See  Fox  and  Wisconsin  Bivers. 

Second  Subdivision.  .See  Hennepin  to  Watertown,  etc..— also  the  article  en- 
titled Transportation  Boutes,  Northern  Boate,  Second 
Subdivision. 

Third  Subdivibion  . .See  Tranaportation Boates,  Northern  Boat«,  Third  Sab- 

division. 

GBNTBAL  BOUTE,      First  Subdivision  ...See  Ohio  Bivor,  except  the  fiEOls,— Ohio  Biver  falls,— 

also  Transportation  Boatea,  Central  Bonte,  First  Sub- 
division. 

Second  Sitbdivision.  .See  Kanawha  Biver  (Great). 

Third  Subdivision... See  Kanawha  Biver  (G-reat),— James  Biver, —Chesa- 

wnAe  and  Ohio  Canal. — Mionongahela  Biver, — Yongh- 
logheny  Biver. 
8O0THEBK  BOUTB,    First  Subdivision... See    Tennessee  Biver,— also  Transportation  Boutes, 

Southern  Boute. 

Sboond  Subdivision.. See  MissUsippi  Biver  to  the  Atlantic,  also  Transporta- 
tion Boutes,  Southern  Bbnte, — Tennessee  and  Coosa 
Bivers  Canal. 
mSSIBSIPPT  BOUTB,  First  Subdivision.  .  .See  Mississippi  Biver  at  its  month. 

Sboond  Subdivision.  .See  Mississippi  Biver  Beservoirs. 

Third  Subdivision.  .  .See  the  three  articles  entitled  Transportation  Boutes  to 

the  Seaboard,  Third  Subdivision;  also  those  nnder 
Mississippi  Biver,  above  the  Falls  of  Saint  Anthony, — 
Mississippi  Biver,  preservation  of  the  Falls  of  Saint 
Anthony, — ^Miasisaippi  Biver,  Meeker's  Island  Lock 
and  Dam,— Mississfopi  Biver,  between  the  Falls  of 
Saint  Anthony  and  Ciuro,— Misaissippi  Biver  between 
Cairo  and  the  mouth. 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Notthem 
Route,  Second  SubdlTision,  Hennepin  Canal.— Subvey  of. 

(See  also  Henmbpin  to  Watbbtown,  subvby  fob  shiP'Canal.) 

Engineers. 

Chief  of  Engineebs. 

Report,  '73,  i,  37. 
Ekginsbr  in  Chabob. 

Col.  J.  N.  Macomb.    Beport,  '75,  ii,  5d4. 

P.  C.  Doran,  »75,  u,  524.    Report,  '75,  ii,  536. 
Estiniate. 

By  F.  C.  Doran,  1875,  for  route  from  a  point  near  Rock  Island,  on  the  Mississippi,  to 
Chicago,  on  Lake  Michigan,  $19,7d0,534,  '75,  ii,  525.  Amended  by  Colonel  Ma- 
comb to  ft«),421,819,  '75.  ii,  525. 

Physical  Characteristics.    Described,  '75,  ii,  %25,  527,  530. 

Plans. 
By  Colonel  Macomb,  for:  (1)  enlarging  and  deepening  the  Illinois  and  Michigan 
Canal  from  Chicago  to  Joliet  to  16u  feet  wide  and  8  feet  deep,  length  32.65  miles; 
estimated  cost,  $11,532,932.40,  '75,  ii,  527.  (2)  for  slack- water  navigation  ^om 
Joliet  to  La  Salle,  by  locks  and  dams,  inclnding  canal  around  the  rapids  at  Mar- 
seilles, length  66.63  miles;  estimated  cost,  $4,347,879.80,  '75,  ii,  530.  (3)  for 
independent  canal  from  Hennepin,  on  the  Illinois,  to  Watertown,  on  the  Missis- 
sippi; estimated  cost,  $3,899,722.64,  '71,  306;  '75,  ii.  530;  additional  for  looks, 
$641,284,  '75,  ii,  525.    Total  cost,  $20,421,819,  '75,  ii,  525. 

Surveys. 

1874.  Survey  ordered  and  in  progress,  '75,  i,  37. 

1875.  Completed  to  Hennepin  Canal  route  and  extension  to  Chicacro  by  F.  C.  Doran, 
'75,  ii,  524,  526. 

Map  of  route,  S.  Doc,  307, 43d  Cong.,  1st  Sess. 


TRAN8PORTATIOIV  BOVT£S  TO  THE  SEABOARD,  Nortliem 
Route,  Tliird  Subdivision,  nrom  the  laices  to  BTew  TorlL 
X     City. — Survey  op. 

Appropriation.    1874  (allotment  for  survey),  $60,000,  '75,  ii,  535. 
^oninierce* 

National  character  of  the  work,  its  object  and  benefits  to  commerce,  '75,  ii,  535, 538. 
Cost  of  transportation  on  Erie  Canal  reduced  by  enlargement  of  locks, '  75,  ii,  555. 
bTATiSTics  of  commerce  of  Erie  Canal,  '75,  ii,  537,  538. 
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TRANSPORT ATION  ROUTES,  Norttiem  Ronte-Continaed. 

Engrineers* 

Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineek  in  Charge. 

Maj.  J.  M.  Wilson.    Report,  '75,  ii,  534. 
Assistants. 

O.  Blanc.    Report,  '75,  ii,  549. 

M.  King,  '75.  li,  537,  555. 

J.  S.  Lawrence.    Report,  '75,  ii,  561. 

C.  A.  Fuller.    Report,  '75,  ii,  586. 

Estimates. 

By  Major  Wilson,  1875,  for  improyement  of  the  Erie  Canal,  $8,173,596,  '75,  ii,  539, 
55*2 ;  without  deepening,  16,676,231^  '75,  ii,  539 ;  summary,  *75,  ii,  548, 561.  For 
improyement  of  Oneida  Lake  Ship-caual,  $25,213,857,  '75,  ii,  542.  Summary, 
'  75,  ii ,  585.  For  improyement  of  Lake  Cbamplain  Ship-canal  to  Ttoy,  $11,152,916, 
'75,  ii,  546.  For  a  canal  from  the  Hudson  River  aboye  Troy  to  deep  water  at 
Albany,  $2,962,  976,  '75,  ii,  546,  605. 

By  W.  Shamey,  for  the  proposed  Caughnawaga  Canal,  $5,500,000,  and  improyemeni 
of  Richelieu  Riyer,  ^,000,  '75, 11,  543,  588. 

Plans* 

By  O.  Blanc,  1875,  for  enlargement  of  one  tier  of  locks  on  Erie  Canal,  except  at 
Lockport  and  Lockyille,  to  225  feet  wide,  26  feet  deep,  with  7  feet  lift.  Recom- 
mended by  M%|or  Wilson,  including  changes  in  bridges,  aqueducts,  etc.,  incident 
thereto,  and  deepening  of  canal  so  that  there  will  be  nowhere,  except  upon  me- 
chanical structures,  a  less  depth  than  8  feet,  '75,  ii,  537,  538,  549,550,551. 
By  Major  Wilson,  1875,  for  enlargement  of  the  Oneida  Canal  by  eoustmction  of  a  ship- 
canal  from  Oswego  to  Oneida  Lake,  the  '^cross-cut  line"  being  recommended, 
'75,  ii,  540,  541,  561, 567-586.  For  enlargement  of  the  Champlam  Canal,  inclad- 
ing  ship-canal  from  Caughnaw&za,  on  the  St.  Lawrence,  to  St.  John's,  on  tlie 
Richelieu  Riyer ;  the  Richelieu  Kiver  and  Lake  Champlain  to  Whitehall,  N.  Y.; 
a  ship-canal  from  Whitehall  to  Fort  Edward,  on  the  Hudson  BLiyer }  and  slack- 
water  nayigation  from  Fort  Edward  to  Troy,  '75,  ii,  586. 
Memoranda, 

History  of  the  Erie  Canal,  '75,  ii,  536, 549, 550, 551. 

Description  of  canal,  '75,  ii,  536,549,550,551. 

Enlargement  of  locks,  '75,  ii,  537,  549. 

Steam  power  on  canal,  '75,  ii,  552. 

Removal  of  bench-walls,  '75,  ii,  549,550. 

Connection  with  Niagara  River  route,  '75, 11,  551. 

Water  supply,  '75,  ii,  537,538,547,552,553,554. 

History  and  description  of  the  Oueida  Lake  Ship-canal,  '75, 11,539,561,562. 

Present  route  (207.9  miles),  '75,  11,539,540. 

Welland  Canal.  '75,  ii,  540,  542. 

Water  supply,  '75,  ii^  541,547,562,563,564,565. 

History  and  description  of  the  Champlain  Canal,  '75,  ii,  542, 543. 

Route,  '75,  ii,  542, 543, 544, 586. 

St.  Lawrence  Riyer  and  Canal,  '75,  ii,  542. 

Water  supply,  '75,  ii,  545, 547, 588, 591, 592. 

Canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75,  ii,  546. 

Water  supply,  '75,  11,546,547. 

Proposed  canal  from  the  Hudson  above  Troy  to  deep  water  at  Albany,  '75, 11,546. 

Surveys. 

1866.  By  Mr.  GoodseU,  of  the  Hudson  River  from  Troy  to  Fort  Edward,  '75,  ii,  592, 583. 

1874-75.  By  Messrs.  Blanc,  Lawrence,  and  Fuller.  Examination  of  water  comma- 
nicatiou  from  the  lakes  to  New  York  City,  including  the  Erie  Canal  firom  Bufialo 
to  Albany,  and  the  Champlain  Canal  from  Lake  Champlain  to  deep  tvaterin  the 
Hudson  River  (with  such  connections  as  may  be  effected  between  Lake  Cham- 
plain and  the  St.  Lawrence,  with  the  co-operation  of  the  British  provinces), 
•75,  ii,  535,  547,  549,  586. 

Maps. 
Of  routes,  S.  Doc.  307,  part  ill,  43d  Cong.,  Ist  Sess.    Profile  of  Erie  Canal,  '75,  ii, 
554.    Profile  of  Oneida  Canal  from  Oswego  to  Albany,  '75,  ii,  566.    Diagram  «i 
locks  and  dams  of  Hudson  River  division,  '75,  ii,  594. 

[L.  M.  K.] 
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TRANSPOBTATIOIV  ROUTES  TO  THE  SEABOARD,  Central 
Route,  First  Subdivision,  the  Oiiio  River,  Cairo  to  PiUs- 

buri^il.—SURVET  OF. 

Commerce* 

BequixementB,  '75,  ii,  629. 
Boeuments.    (Not  printed  in  reports. ) 

Report  of  W.  Milnor  Roberts  in  1870,  H.  Doc.  70,  4l8t  Cong.,  3d  Seas. ;  '75,  ii,  60«. 
En^neers. 

Chief  of  Engineers. 
Report,  *75,  i,  37.  ■ 

Board  of  Engineers. 
Of  1872  recommended  that  Major  Merrill  prepare  the  practical  details  for  con- 
Btraction  of  the  Brnnot  movable  gates  for  chutes  and  locks.    Report,  '74,  i, 
415-481. 
(M^ors  Weitzel  and  Merrill.) 

Engineer  in  Charge. 
Maj.  William  E.  Merrill,  1874-75.    Report,  '75,  ii,  608-631. 

Assistants. 
Lieat.  F.  A.  Mahan,  '75,  ii,  631. 
W.  Weston,  '75,  u,  631. 
Estimates. 

By  Maj.  William  £.  Merrill,  1875,  for  improvement  of  Ohio  River  by— 

12  locks  on  rock |2, 153, 320 

56  locks  on  gravel 15,969,408 

8  navigable  passes  on  rock 532,480 

60  navigable  passes  on  gravel 5,445,840 

6  low  weirs  on  rock 332,544 

62  low  weirs  on  gravel 5,259,584 

3  high  weirs  on  rock .' 234,486 

65  high  weirs  on  gravel 6,492,923 

23  piers  on  rock 116,127 

113pierson  gravel , 604,663 

68  abutments  on  gravel '. 1 705,500 

10,840  linear  feet  dam  across  island  chutes 847, 796 

Total $38,696,671 

About  $40,000^000,  or  $41,365  per  mile,  '75,  ii,  629. 
Pliysical  Ciiaracteristics* 

Of  slope,  '75,  ii,  609;  of  discharge,  '75,  ii,  615;  freshets,  '75,  ii,  612,  613;  proposed 
location  of  dams,  '75,  ii,  627,  628. 
Plans. 
By  Senate  committee,  for  thorough  improvement  to  give  6  feet  or  7  feet  navigation 

at  low-water,  '75,  ii,  608. 
By  W.  Milnor  Roberts,  for  slack-water  navigation,  with  freshet  chutes  to  be  opened 
and  closed  with  Brunot's  hydraulic  gates,  '75,  ii,  608.    Approved  by  Board  of 
Engineers  of  1872,  '75,  ii,  608. 
By  Major  Merrill,  for  the  French  (Chanoiue)  system  of  movable  dams,  instead  of  the 
Bninot  system ;  for  navigable  passes  of  a  width  of  400  feet ;  approximate  loca- 
tiou  of  proposed  dams ;  estimated  cost,  $40,000,000,  '75,  ii,  608, 614, 627, 628, 629. 
Surveys. 
1874-75.  Under  direction  of  M^jor  Merrill.    Report,  '75,  ii,  608,  631. 
Map. 
Sketch  showing  proposed  arrangement  of  lock  and  dam,  '75,  ii,  630. 

[L.  Y.  S.] 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Central 

Route,  Third  Subdivision.—SuRVEY  of. 

Being  a  connection  by  canal  or  freight  railroad  from  the  Ohio  or  Kanawha  River 
near  Charleston  by  the  most  practicable  route  through  Western  Virginia  to 
tide- water  in  Virginia,  '71,  625,  055  ;  '75,  ii,  631 ;  '76,  i,  91 ;  '77,  675. 

(See  also  James  River  and  Kanawha  Canal,  and  Kanawha  River.) 

Commerce*    (See  James  River  and  Kanawha  Canal,  James  River,  and  Kanawha 
River.) 
Comparison  of  horizontal  and  equated  disrances  by  Central  Route  and  Chesapeake 
and  Ohio  Canal,  '77,  677,  682.    Objections  to  navigable  dams  considered,  '76, 
ii,  14 ;  '77,  637,  645, 677,  745. 
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TRAIVSPOBTATION  ROUTES,  Central  Bottte-dontmoed. 

Engrineers. 

Chief  of  Engineers. 

Reports,  '75,  i,  37  ;  '76,  i.  92 ;  '77,  95. 
Board  of  Engineers.    (See  James  River  and  Kanawha  Canal;  also  Kanawha 

River.) 
Engineer  in  Charge. 

M^.  W.  P.  Craighill.    Reports,  '75,  ii,  631 ;  '77,  i,  675. 
Assistants 
Lieut,  t!  Turtle,  »75,  ii,  632 ;  '77.  675.    Report,  '77.  6S4,  709.    . 
W.  R.  Button,  '75,  ii,  633 ;  '77.  675.     Report,  '77,  727,  749. 
A.  M.  Scott,  '75,  ii,  634 :  '77,  675.    Report,  '77,  743. 
H.  D.  Whitcomb,  '75,  ii,  634  ;  '77,  675.    Report,  '75,  ii,  639. 
C.  P.  Manning,  '75,  ii,  635 ;  '77,  675.    Report,  '75,  ii,  668. 
R.  H.  Temple,  '75,  ii,  636.    Report,  '75,  ii.  650. 
C.  R.  Howard,  '75.  ii,  636.    Report,  '75,  ii,  643. 
A.  Marbury,  '75,  ii,  636. 
E.  Lorraine.    Report,  '77,  754,  759. 
Lieutenant  Magnire,  '77,  675. 
R.  H.  Talcott,  ^77,  684,  709. 
J.  M.  Harris.    Report,  '77,  742. 
Esttniates. 
For  water  navigation,  1871-74,  to  a  depth  of  7  feet  between  James  and  Ohio  Biven. 

(See  James  River  and  Kanawha  Canal ;  also  Kanawha  River.) 
For  enlargement  and  extension,  1877,  of  James 
River  Canal  from  Richmond  to  mouth  of 

Fork  River  (Assistant  Turpin) •.  $13,481,000, '71,  627;    '78*  830; 

'74,ii,101;'77,67a 
Summit  division,  from  mouth  of  Fork  River  to 
Greenbrier  River,  including  summit  tunnel 

(Assistant  Turtle) 16, 387, 000, '77, 676,  699,  706>  708, 

709. 
Anthony  Creek  reservoir  (Assistant  Lorraine)..  300,000,  '71,  649;  '77,  676. 
Greenbrier  division,  slack- water  project  (Assist- 
ant Turtle)  6, 251, 000, '77,  676,  710,  717. 

New  River  division,  slack- water  project  (Assist- 

antHutton) 11,427,000,  '77,676,737. 

Removing  bowlders  in  New  River 260, 000,  '77,  676,  743. 

Great  Kanawha  River,  by  movable  and  perma- 
nent dams 4,000,000,  '7e,i,  91,ii,  154,165; 

'77,  297,  676,  748, 
751. 


Aggregate 152,106,000,  '77,676. 

If  by  independent   canal    from   Richmond  to 

Greenbrier  River,  as  before $30,168,000,  '77,  677. 

Greenbrier  division  (Assistant  Turtle) 4, 765, 000,  '77,  677,  727. 

New  River  division  (Assistant  Button) 20, 650, 000,  '77,  677,  741. 

Kanawha  division,  as  before 4,000,000,  '76,  i,  91,  ii,  154; '77, 

297,  676,  751. 

Aggregate $59,583,000,  '77,  677. 

Establishes  correctness  of  opinion  of  Board  of  Engineers  1874,  '74,  ii,  91 ;  '77, 677. 

For  double-track  freight  railroad,  1874,  accord- 
ing to  details  of  plan  (see  Plans)  from 
Charleston,  on  Kanawha  River,  to  Norfolk, 
454.8  miles $36,364,136 

To  Newport  News,  449i  miles 36,167,279 

To  Newport  News  via  James  Valley,  476.1  miles.    36, 627, 725 

To  Alexandria,  384.6  miles .31,704,336. 

Major  Craighill  estimates  cost  from  Ohio  to  tide-water  at  $45, 
inclusive  of  terminal  facilities,  equipment,  etc.,  '75,  ii,  636. 
fjegrifilatioii*    (See  Kanawha  River.) 
Physical  Characteristics. 

Summit  level;  rainfall  on,  '77,  757,  759,  769.  Anthonv  Creek;  discharge  of, '77, 
760,  769,  794.  Greenbrier  River;  general  characteristics  of,  '71,  641 ;  '77, 754, 
7Sri,  riOl;  floo<l8  on, '71,  641;  »73.  831;  '74,  ii,  94;  discharge  of,  '71,641; 
'73,  831.  New  River;  general  characteristics  of,  '71,  640;  '77,  728,  788,  WW; 
floods  on,  '71,  641 ;  '73,  831 ;  '74,  ii,  94 ;  discharge  of,  '71,  641. 


^'79,11,642,646,656. 


000,000,  or  $75,000,000 
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TRANSPOBTATIOlV  SOUTBS,  Central  Route— Continued. 

Plans. 

For  sk  donble-traok  freight  railroad  from  Charleston  on  the  Kanawha  to  tide-water 
in  Virginia ;  gnage,  4  feet  6^  inches ;  excavation.  30  feet  wide  |  embankments, 
28  feet ;  steel  rails.  68^  pounds  per  vard,  '75,  ii,  d41,  644.  Limiting  grades  fac- 
ing westward  to  30  feet  i|er  mile ;  laoing  eastward  60  feet,  '75,  ii,  ^0,  643,  650, 
652;  by  one  of  the  following  roates,  viz :  From  Charleston,  thence  up  valleys  of 
Kanawha,  New,  and  Qreenorier  Rivers  and  Howard  Creek  to  summit,  pas  in.; 
summit  by  tunnel  9.050  feet  long ;  thence  down  valleys  of  Dunlap  Cr^k  auJ 
Jaekson  River  to  Clifton  Foige ;  thence  along  valleys  of  Jackson  and  James 
Rivers  to  Norfolk,  454.8  miles,  '75,  ii,  635,  6S,  640,  643.  Or  following  above 
route  to  Clifton  Forge ;  thence  via  Richmond  and  Yorktown  to  Newport  News, 
449i  miles.  '75,  ii,  6^,  639,  641,  643.  Or  last  named  route  via  valley  of  James 
River  to  Newport  News,  476.3  miles,  '75,  ii,  635,  639,  641,  643.  Or  by  above- 
named  route  to  Clifton  Forge ;  thence  via  GordousviUe  to  Alexandria,  384.6 
miles,  '75,  ii,  635,  639,  641,  653.  (See  James  River  and  Kanawha  Canal ;  also 
Kanawha  River.) 

PriTate  and  Corporate  Work*    (See  James  River  and  Kanawha  Canal ; 
also  Kanawha  River.) 

Projects. 
By  Mig.  W.  P.  Craiffhill,  1874-77,  for  a  water  navigation  7  feet  in  depth  connecting 
the  James  and  Ohio  Rivers,  as  follows :  By  enurgement  of  existing  canal  iroui 
Richmond  to  Buchanan ;  its  extension  therefrom  via  vallevs  of  James  and  Jack- 
son Rivers,  Fork  Run,  and  Brush  Creek ;  thence  by  tunnel  41,505  feet  in  length, 
single  tunnel  with  turnouts  for  passing  boats;  elevation  of  tunnel  1,713  feet 
above  tide :  thence  via  south  fork  of  Howard  Creek  to  Greenbrier  River ;  canal 
section  70  feet  by  7  feet ;  locks  120  feet  by  24  feet  by  7  feet ;  canal  section  proper 
ends  at  western  d^bauchS  of  tunnel,  at  which  point  slack-water  navigation 
begins ;  thence  by  locks  and  dams,  with  short  reaches  of  canal  to  avoid  expen- 
sive location  of  locks  and  dams,  via  Greenbrier,  New,  and  Kanawha  Rivers  to 
Paint  Creek  Shoals;  locks  250  feet  by  48  feet;  from  Paint  Creek  Shoals  to 
month  of  Kanawha  by  locks  and  movable  dams ;  locks  300  feet  by  50  feet ;  nav- 
igable pass  acUoininglock  250  feet  wide  (see  Projects,  James  River  and  Kanawha 
Canal),  '74,  n,  88,  100, 117,  128;  '75,  ii,  90,  95;  '76,  ii,  158,  163,  164;  '77, 
676,  684,  696,  697,  703,  709,  718,  727,  743,  747,  749.  Suggested  use  of  planes  in 
place  of  locks,  '77,  682. 

Surveys*    (See  also  Kanawha  River.) 
1827.  By  Captain  McNeil,  for  connecting  James  and  Ohio  Rivers,  '71,  625,  636, 637; 

'74,  ii,87;  '77,677,762. 
1870- ^74.  To  determine  practicabilitv  and  cost  of  connecting  James  and  Ohio  Rivers 
by  water  navigation,  '71,  76,  624,  650 ;  '73,  829 ;  '75,  ii,  632 ;  '77,  676. 

£L.  Y.  S.  3 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  Southern 
Route,  from  the  IHississippi  to  the  Atlantic— Survkt  of.    . 

Appropriation. 

1874,  allotment,  $46,000^  '75,  ii,  658. 
Documents*    (Not  printed  in  reports.) 
Mjgor  McFarland's  final  report  on  survey  of  the  Tennessee  River,  '75,  ii,  669.    Re- 
ports of  Major  McFarland,  John  E.  Thomes,  and  James  C.  Anderson  on  surveys 
of  the  Coosa,  Ocmnlgee,  and  Altamaha  Rivers,  '75,  ii,  673-675. 
Enifineers. 
Chief  op  Engineers. 
Report,  '75,  i,  37.  » 

M%).  Walter  McFarland,  .1872-75.    Reports,  '72,  509;  '75,  ii,  65a 

B.  W.  Frobel.    Report,  '75,  ii,  662,  668,  670. 
W.  B.  Gwyun,  '75,  ii,  663. 
H.M.Smith, '75,  ii,  663. 
John  E.  Thomes,  '75,  ii,  663,  674. 
James  C.  Anderson,  '75,  ii,  674,  675. 
Estimates. 
By  Miiior  McFarland,  1875,  for  completion  of  survey  of  Tennessee  River  from  Knox- 

ville  to  Paducah,  ^,000,  '75,  il,  661. 
By  Mr.  Frobel,  1875,  for  channel  in  Coosa  River,  from  Rome,  Ga.,  to  month  of  Great 
Will's  Creek,  80  feet  by  4  feet  at  extreme  low-water,  distance  120  miles,  $81,679, 
•75,  ii,  668.    Revised  by  Major  McFarland,  1875,  by  increase  of  cost  to  $180,000, 
'75,  ii,  662. 
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TRANSPORT ATIOlf  ROUTES,  Southern  Route-Contmaed. 

Estimates— Continued. 

By  Mr.  Frobel^  1875.  for  channel  80  feet  by  4  feet  at  extreme  low-water,  in  OciiiTil|^e« 
and  Altamaba  KlTers,  between  Macon  and  Darien,  Ga.,  172,901,  '75,  li,  670. 

By  Major  McFarland,  1875,  increased  to  $162,000,  '75,  ii,  670. 
Pbysical  Cbaracteristtes. 

Ot  Tennessee  River;  heavy  floods,  '75,  ii,  660;  shoals  snrveyed,  '75,  ii,  660.  C€K>8a 
feiver;  height  above  mean  low-tide  in  Mobile  Bay,  '75,  ii,  662;  average  fall  per 
piile,  '75, 11,6^;  formation  of  bed,  '75,  ii,  663;  list  of  shoals:  high  and  low- 
water  at  Rome  and  Gadsden,  '75,  ii,  664-667.  Ocmalgee  and  Altai^Jia  Risers ; 
height  of  Macon  above  mean  low-tide ;  list  and  description  of  bars  and  shoala, 
'  75,  i  i ,  669, 670-673.  Railway,  Gauters ville  route ;  maximum  grade,  52.8  feet  per 
mile ;  table  of  fi;rade8 ;  maximum  curve,  4  degrees,  '75,  ii,  673,  674, 675.  Hiawraa- 
see  route ;  table  of  grades ;  maximum  curve,  6  degrees,  '75,  ii,  675. 
Plans. 

By  Senate  Committee.  1874.  (1)  for  .3-foot  channel  In  Tennessee  River,  fnm  the 
mouth  to  Enoxville,  at  lowest  stage  of  water ;  (2^  for  commnuication  by  canal 
or  freight  railway  from  Tennessee  River  to  the  Atlantic,  '75,  ii,  658. 

By  Mr.  Frobel,  1875,  (1)  for  channel  80  feet  by  4  feet  in  Coosa  River  from  Rome, 
Ga.,  to  Great  Will's  Creek,  Ala.,  by  lock  aud  dam  at  Horse-Leg  Shoal;  excava- 
tion and  removal  of  loose  rock  from  various  bars  and  shoals^  '75,  ii,  664-668 ; 
(2)  for  channel  80  feet  by  4  feet  from  Macon  to  Darien,  Ga.,  m  the  Ocmnlgee 
and  Altamaha  Rivers,  by  removal  of  snags,  logs,  etc.,  '75,  ii,  668-673. 

By  Major  McFarland,  1875,  for  freight  railway  from  Tennessee  River  to  the  Atlantic, 
Guntersville  route  and  Hiawassee  route,  '75,  ii,  673-676. 
Surveys. 

1874-75.  Under  direction  of  M<^or  McFarland,  by  Mr.  Frobel,'  of  Tennessee  River 
from  Knoxville  to  Paducah,  and  of  Coosa  Kiver  from  Rome,  Ga..  to  mouth  of 
Will's  Creek,  Ala.    Reports,  '75,  ii,  659,  661,  662  (see  also,  '72,  509). 

1874-'75.  By  B.  W.  Frobel,  of  Ocmulgee  and  Altamaha  Rivers  from  Macon  to  Daxieiu 
Report,  '75,  ii,  668. 

1875-'7b.  By  John  £.  Thomes,  for  freight  railway  from  Tennessee  River  to  the  Atlan- 
tic, Guntersville  route,  '75,  ii,  673. 

1874-'75.  By  James  C.  Anderson,  of  Hiawassee  route.    Report,  '75,  ii,  674. 

[L.  Y.  8.1 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  nissis- 
sippi  Route,  Tbird  Subdivision.— From  PolLeirania  Falis  to 
Falls  of  St.  Antbony.— Survey  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '75,  i,  37. 
Engineer  in  Charge. 

Mfij.  F.  U.  Farquhar.    Report,  '75,  ii,  441. 
Assistants. 
J.  D.  Skinner,  '75,  ii,  442,  453. 
A.  E.  Stevens,  '75,  ii,  442.  453. 
L.  Y.  Schermerhom,  '75,  li,  442,  453. 
Estimates.    (See  also  Plans.) 
By  Major  Farqubar,  1875,  approximate,  for  locks  and  dams  at  Sank  Rapids,  $464,000 
to  1647,000,  '75,  ii,  450;  %t  Blancbard's  Rapids,  $332,352,  '75,  ii,  450;  at  Cash^a 
Island,  ^446,430,  '75,  ii,  450 :  at  Little  Falls,  $695,127,  '75,  ii,  450.    For  a  5-foot 
channel  from  Falls  of  St.  Anthony  to  Grand  Rapids,  $2,156,578;  for  a  3>foot 
chanuel,  $2,0:«),220,  '75,  ii,  453. 
Pliysical  Characteristics. 
Desciiption  of  river  from  Pokegama  Falls  to  Falls  of  St.  Anthony,  with  distancw 
and  elevations,  '75,  ii,  442,  443,  444,  445,  446,  447,  448, 452.    List  of  obstructions, 
'75,  ii,  442,  443,  447,  448,  450,  451,  452.    Geolop^ical  formations,  '75,  ii,  445,  446. 
Discharge  of  river,  '75,  ii,  444,  446.    Artificial  obstructions,  '7^  ii,  448,  449. 
Plans*    (See  also  Estimates.) 
By  Major  Farqubar,  1875,  to  improve  the  river  to  a  depth  of  from  3  to  5  feet  by  • 
channel  200  feet  wide,  by  closing  secondary  channels,  dredging,  and  the  coq- 
struction  of  wing-dams,  '75,  ii,  447,  452 ;    added  by  locks  aim  dams  ftt  tbe 
worst  rapids,  '75,  ii,  449. 
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TBANSPORTATIOIV  ROUTES,  Mississippi  Route— Continued. 

SorFeys. 

1874.  snrvey  ordered  and  in  progress  from  Pokegama  Falls  to  Falls  of  St.  Anthony, 
•75,  i,  37. 

1875.  Completed  by  Migor  Farqahar,  '75,  i.  37,  ii,  441. 
Map. 

Map  of  routes,  S.  Doo.  307,  43d  Cong.,  Ist  Sess.,  part  2. 

[L.  M.  M.] 


TBANSPORTATIOHr  ROUTES  TO  THE  SEABOARD,  Missis- 
sippi Route,  Third  Subdivision.— From  Falls  of  St.  Antbony  to 
Cairo.— Survey  op.  / 

(See  also  Mississippi  Riveb  between  Falls  of  St.  Anthony  and  Caibo.) 

A  ppropriation. 

1«74, 1:^00,000  for  survey  and  reports,  '75,  i?  34.    Work  for  which  appropriations 
should  be  first  made,  '76,  i,  643,  654.    £ffect  of  small  appropriations  on  ulti- 
mate cost,  '76,  i,  82,  646.    Should  be  confined  to  works  in  progress,  '77,  82,  512. 
Commerce. 
Requirements  of,  '75,  ii,  484,  485     Shifting  of  navigable  channels,  '75,  ii,  474 ;  '76, 
ii,  179. 
Contracts. 

DisadYantages  of  contract  system,  '75,  ii,  493. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '75,  i,  37,  66 ;  '76,  i,  92. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  from  Falls  of  St.  Anthony  to  mouth  of  Illinois  River.    Re- 

portSL'75,  i,  63,  li,  454,  467;  '76,  ii,  176. 
Col.  J.  H.  Simpson,  from  mouth  of  the  Illinois  River  to  Cairo,  '75,  i,  65,  ii,  471. 

A  SSISTANTS. 

M.  Meigs.'    Reports,  '75,  ii,  455,  467  ;  '77,  534. 
C.  W.  Durham.    Report,  '76,  ii,  177. 
Estimates. 

By  Assistant  M.  Meigs,  1875,  for  improving  river  to  low- water  depth  of  4^  feet 
between  St.  Paul  and  La  Crosse,  144  miles,  $348,670,  '75,  ii,  454,  466;  '76,  ii, 
180,  189. 

By  Assistant  C.  W.  Durham,  1876,  for  similar  improvement  between  St.  Paul  and 
Montrose,  491  miles,  as  follows; — ^from  St.  Paul  to  La  Crosse,  144  miles,  $348,670, 
'75,  ii,  454,  466;  '76,  ii,  180,  189;— from  La  Crosse  to  Rock  Island  Rapids,  217 
miles,  $105,459,  '76,  ii,  185,  189;— from  Rock  Island  to  Des  Moines  Rapids,  130 
mUes,  $163,234,  '76,  ii,  188,  189. 

By  Col.  J.  N.  Macomb,  1875,  for  improving  Rock  Island  Rapids  to  4-feet  depth, 
$80,000;  4i  feet  depth,  $507,092;  5  feet  depth,  $1,102,428;  6  feet  depth, 
$2,403,590,  '75,  ii,  469.    For  improving  Des  Momes  Rapids  to  complete  to  5  feec 


depth'  $4^0,000 :  for  6  feet  depth,  $953,133,  '75,  ii,  471." 
Mf^|.  F.  U.  Farquhar, 


By  Mfy.  F.  U.  Farquhar,  1879,  for  improving  river  between  Des  Moines  Rapids  and 
Illinois  River :  improving  river  at  points  obstructed,  $921,294 ;  maintaining  and 
rectifying  channel,  $1,125,102,  '79,  1123. 
By  Col.  J.  H.  Simpson,  1875,  for  improving  river  to  low- water  depth  of  6  feet  between 
mouths  of  Illmois  and  Ohio  Rivers,  as  follows :  improving  nver,  $3,159,200 ;  pro- 
tecting banks,  $4,000,00 J,  '75,  ii,  493,  495. 
Physical  Cbaracteristics. 
Of  river  between  St.  Paul  and  mouth  of  Ohio,  '75,  ii,  457, 471, 491.    Sediment,  amount 
and  effect  of,  '75,  ii,  473,  477,  481,  483,  502.     Sand-bars,  formation  of  '75,  ii,  457, 
474,476,502;  '76,  ii.  179.    Progressive  motion  of,  '75.  ii,  477,484.    Riseof  river- 
bottom  during  floods,  '75,  ii,  477,  502.     Shifting  of  navigable  channels,  '75,  ii, 
474 ;  '76,  ii,  179.    Discharge  of  river,  '75,  ii,  458,  475 ;  '76,  ii,  178.     Fall  of  river, 
'75,  ii,  4.59,  471 ;  '76,  ii,  178.    Floods  in  Mississippi  and  Ohio  Rivers  at  different 
times,  '75,  ii,  473.    Difference  between  waters  of  Mississippi  and  Missouri  Rivers, 
'75,  ii,  473,  482.    Current  velocities,  '75,  ii,  458, 476.    Section  relation  between 
high  and  low  water,  '75,  ii,  476.    Profile  of  water-gauges,  '75,  ii,  466.    River 
bends ;  effect  of,  '75,  ii,  488.    Natural  division  of  river  between  Illinois  and  Ohio 
Rivers  into  three  sections,  '75,  ii,  471. 
Plans- 
Construction  of  wing-dams,  '75,  ii,  461,  466.    Action  of  wing-dams,  '75,  ii,  460. 
Strength  of  bru^-dams,  '75,  ii,  4(>2.    Removal  of  bars  by  scraping  compared 
with  results  from  portable  dams,  '75,  ii,  485.    Plan  of  increasing  low-wat«r  dis- 
charge by  reservoirs  applicable  only  to  small  rivers,  '75,  ii,  486. 
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Projects. 

By  Col.  J.  N.  Macomb,  1875,  for  improvement  between  St.  Panl  and  month  of  Illinois 
River  to  low- water  depth  of  4^  feet,  by  contraction  and  direction  of  river  by 
wing-dams,  closing  of  chutes,  scraping  at  bars,  and  ^ore  protection,  *75,  ii,  AiS&j 
466;  '76,  ii,  179. 

By  Col.  J.  H.  Simpson,  1875,  for  improvement  between  mouths  of  Illinois  and  Ohio 
Bivers  to  low-water  depth  of  6  feet  from  mouth  of  Illinois  to  St.  Louis,  and  8 
feet  from  St.  Louis  to  Ohio  River,  '75,  ii,  483.  By  the  improvement  of  natural 
channels  by  permanent  means  (use  of  low-water  dams  and  dikes  on  brush  founda- 
tions, with  riprap  superstructures) ;  unification  of  channels  to  single  channel  of 
moderate  width,  '75,  i^  ^^»  ^^'^*  ^^^'  Oeneral  considerations  affecting  the  pro- 
ject, '75,  ii,  485,  489.  The  work  to  be  done  in  4  years  at  a  cost  for  improve- 
ments of  special  points  of  $^),  159,200 ;  for  maintenance  and  protection  of  banks, 
(4,000,000,  '75,  i,  481,  ii,  493;  '76,  i,  643,  646;  '77,  513.  Distinction  between 
works  of  improvement  and  protection,  '75,  ii,  493 ;  '76,  i,  643, 654 ;  '77,  506, 512. 
Surveys. 

1874.  Between«St.  Anthony  and  Illinois  Rivers,  '75,  ii,  454;  '76,  ii,  176.  Between 
Illinois  and  Ohio  Rivers,  '75,  ii,  471,  474. 

1866-'69.  Between  Minnesota  aud  Ohio  Rivers,  '75,  ii,  455.  Nece8sit.y  of  referring 
surveys  to  reference  points  beyond  destructive  action  of  rivers,  '75,  ii,  456,  474. 

[L.Y.S.] 


TRANSPORTATION  ROUTES  TO  THE  SEABOARD,  IHimio- 
slppl  Route,  Third  Subdivision.— From  €alro  to  Neur  Or^ 
leans.— Survey  of. 

Appropriation. 

1874,  allotment  for  survey,  (10,000,  *75,  ii,  496. 
Ettjirin^cnu 
Chief  of  Engineers. 

Reports,  '75,  i,  37 ;  '78,  110,  841. 
Engineer  in  Charge. 
Maj.  C.  R.  Suter.    Reports,  '75,  ii,  496;  '78,  84L 
Estimates. 
By  Major  Suter,  1875,  for  survey  from  Cairo  to  Red  River,  $75,000,  '75,  ii,  580.    The 
improvement  of  the  Mississippi  to  a  depth  of  10  feet  a  doubtfhl  undertaking  at 
any  rer.sonable  cost,  '75,  ii,  519,  520. 
Physical  Ciiaracteristics. 
Description,  '75,  ii,  505-511 ;  '78,  842.  844-847.    Floods,  '75,  ii,  507.    List  of  ob- 
structions, '75,  ii,  513-519 ;  '78,  842-844.    Bar  formation,  '78, 842-846.    Increaw 
in  width  of  river  from  1821  to  1874,  '78,  847-851. 

Plans. 

By  Mivjor  Suter,  1875,  for  a  careful  survey ;  estimated  cost,  $75,000,  '75,  ii,  496, 580. 

I  For  improvements  by  dikes  and  dams ;  height  of  dams  10  feet  above  extreme 

low- water ;  dredging,  bank  protection,  removal  of  snags  and  wrecks.    At  the 

beginning  not  to  attempt  to  procure  mora  than  4.5  feet  to  6  feet  at  low-water, 

and  to  begin  on  one  of  the  worst  poiuts,  *75,  ii,  511-613,  519,  520;  'IB,  842,847, 

Surveys. 

1874.  Under  direction  of  M^Jor  Suter,  from  Cairo  to  New  Orleans,  '75,  i,  37,  ii,  496. 

1875.  Examination  by  Major  Suter,  '75,  i,  37,  ii,  496;  '78,  841. 
Maps. 

Of  route,  S.  Doc.  307,  43d  Cong.,  1st  Sess. 

25  sketches  of  river  from  Kentucky  boundary  line  to  Red  River,  '75,  ii,  520. 

[Ij.  M.  M*j 


TBEAD  HATEN  CBEEK,  JHD.— Survey  ordered  by  act  of  March  3,  1879, 

'79,  81. 


tbeutt  BITER9  nr.  c—impbovsmknt  of. 

Appropriation. 

1879,  3/,U00,  '79,  94. 

Commerce. 

Justification  of  the  improvement,  '79,  712,  714.    Navigability  of  the  Trent,  '791 718, 
Statistics,  '79,  711,  714. 


RIVERS  AND  HARBORS.  561* 

VBBN T  BITER,  N.  €.-€ontiniied. 

CmEF  OF  Enginibers. 

S6port8,  '78^  76;  '79,  94,  95. 
JBxaiNKEB  IN  Chabqb. 

Capt.  C.  B.  PhilHpB,  IHTS-'— ,  '78^  76.    Report,  '79,  711. 

J.  M.  Wolbrect.    Report,  '79,  713. 
Flnaiicial  Statement. 

'79,  94,  711. 

Pliyaieal  Cliaracteristle«« 

General  description,  '79,  713.    Obstmctions,  snags,  sand  bars,  fiillen  and  overhang- 
ing trees,  etc.,  '79,  712,  713. 
Project. 

By  Capt.  C.  B.  Phillips,  for  the  improvement  of  the  river  below  Trenton  to  secure 
a  depth  of  3  feet  at  the  extreme  low  summer  stage  of  water  by  the  removal  of 
snags,  fallen  and  leaning  trees,  and  by  dredging  and  construction  of  dikes  and 
dams,  at  a  total  estimated  cost  of  $22,000,  '79,  711,  714. 


Survey. 

187a  By  J.  M.  Wolbrect,  an  examinatioa.    Report,  '79,  713. 


TRUflBAD  HARBOR,  €AIi.~ExAMiNATioiT  of. 

(See  also  Pacific  Coast,  Harbor  of  Refuge.) 

C^nunerce. 

Necessities  of  the  present  commerce  would  not  Justify  the  improvement,  '73,  1147. 


Chief  of  Engineers. 

Reports,  '73,  109;  '77.  123;  '79,  180. 
Board  of  Engineers. 
Convened  August,  ltf76,  to  examine  the  harbors  of  Mendocino,  Humboldt  Bay, 
Trinidad,  and  Crescent  City  with  a  view  to  establishing  a  breakwater  and  har- 
bor of  refuge.    The  board,  with  the  information  now  before  it,  gives  the  pref- 
erence to  Trinidad  Harbor.    Report,  '77,  1052. 
(Lieutenant-Colonels  Williamson,  Alexander,  and  Stewart,  and  Major  Mendell.) 
Bstuiates* 
By  Lieut.  Col.  C.  S.  Stewart,  for  a  sea-wall,  $13,432,320,  or  $19,000,000,  '73,  1147. 
By  Board  of  Engineers,  for  breakwater,  $7,694,500,  '77,  1058. 


TRINITY  RITERy  TEX.— Improvement  of. 

Apvroprtatloiis. 

I^(Burvey) $3,000.    Act  of  August  30, 1852. 

1872  (survey) 3, 500,  '73,  691. 

1878 10,000,  '78,  84. 

1879 2,500,  '79,  110. 

Total  to  1879 $19, 000. 

Commerce. 

Jostiiication  of  improvement,  '71,  ^,  539;  '73,  686,  690. 
Statistics,  '73,  690. 
Contracts. 
1878.  Brott  &,  Norris,  for  dredging,  at  17  cents  per  cubic  yard.  '79,  907. — 1879.  S. 

N.  Kimball,  for  dredging,  at  ^  cents  per  cuoic  yard,  '79,  909. 
Abstracts  of  bids,  '79,  906,  908. 
Abstracts  of  contracts,  '79,  907,  909. 
Engiiieers* 
Chief  of  Engineers. 

Beports,  '70,  32,  62 ;  '71,  67  ;  '72,  62 ;  '73,  66 ;  '78,  84 ;  '79,  110,  112. 
Engineer  in  Charge. 

Capt.  C.  W.  Howell,  1869-'—.    Reports,  '71, 537, 538;  '73, 685 ;  '78,  612;  '79, 918. 
Assistants. 

Lieut.  H.  M.  Adams.    Report,  '73,  686. 

6.  Dyes.    Report,  '71,  538. 

J.  S.  Bird.    Report,  '73,  687. 

36  EN 
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TRnriTT  RITBR,  TEX.--Ooiitiiiaed. 

Financial  Statements. 

•73,691;  '78,84;  '79,110. 
Operations. 

1870-71.  Survey  made  at  month  of  river,  '71,  587. 

187^'73.  Survey  made  from  mouth  to  Magnolia,  '73,  887. 

1873-79.  Work  suspended,  '79,  110. 
Physical  Characteristics. 

Described,  '71,  538,  539 ;  '73,  686,  687,  688. 
Plans. 

By  G.  Dyes,  1871.  for  the  improvement  of  the  month  of  river ;  recommends  for  Pus 
A  a  channel  150  feet  by  4^  feet  through  inner  and  outer  bars,  protected  by  a  pile 
breakwater;  estimated  cost,  $15,9^,  '71,  539.  Modified  by  Captain  Howell, 
'71,  537. 

Improvement  by  locks  and  dams  disapi>roved  1873,  by  Captain  Howell  and  Lieu- 
tenant Adams,  recommending  only  improvement  below  Liberty,  the  removal  of 
snags  and  excavating  a  channel  80  feet  wide,  6  feet  deep,  and  12,500  feet  long; 
estimated  cost,  $22,581,  '73,  687. 
Project. 

By  Captain  Howell,  1878,  for  removing  snags  and  dredging  a  channel  80  feet  wide 
by  6  feet  deep  across  the  bar  at  mouth  of  river,  '73,  686.    Modified  for  a  chan- 
nel 100  feet  in  width  and  5  feet  in  depth,  '78,  84,  612 ;  '79,  919.    Work  not  con- 
sidered permanent,  '79,  919. 
Surveys. 

1870-71.  At  mouth  of  river  ordered,  '70,  32,  62 ;  '71,  538.  Made  by  G.  Dyes,  '71, 
67,537. 

1872-73.  From  mouth  to  Magnolia  ordered,  '72,  62.    Made  by  J.  S.  Bird,  '73,  687. 

1879.  Resurvey  ordered  and  in  progress  from  its  mouth  to  the  bridge  of  the  Great 
Northern  Railroad,  '79,  112. 

[L.  M.  M.J 


TROUBIiESOmi:  CREEK,  KT.— (See  Kentucky  Riyeb.) 


TITGKAHOE  CREEK,  HID.— Survey  ordered  by  act  of  March  3, 1879,  '79^  8L 


TUIiARE  TAIiliET,  CAIi.— (See  Joaquin,  Tuiabb,  etc.) 


TUTELTE-POIiE  RITER,  1¥.  T A.— Survey  of. 

Commerce. 

Justification  of  improvement,  '75,  i,  749,  755. 
Enirtneers. 
Chief  of  Engineers. 

Report,  '75,  i,  73. 
Engineer  in  Charge. 

M«o.  W.  E.  Merrill.    Report,  '75,  i,  747,  749. 
Assistant. 
A.  L.  Cox.    Report,  '75,  i,  750. 
Physical  Characteristics. 

Described,  '75.  i,  749,  754,  755.    ObetructionB,  '75,  i,  754. 
Plans. 
By  M^jor  Merrill,  1875,  for  8  locks  and  dams ;  locks  to  be  160  by  60  by  10  feet  lift] 
dams  100  feet  long;  estimated  cost,  $648,000.    To  reach  the  coal-fields  woaid 
require  two  more  dams ;  total  estimated  cost,  $810,000;  not  reoommende^  '75. 
i,  749,  750.    Improvement  of  river  by  removing  obstructions,  at  estimatea  eoit 
of  $50,000 ;  recommended,  '75,  i,  750,  754. 
Survey. 
1674.  Examination  made  below  Wayne  Court-House,  by  A.  L.  Cox,  '75,  i,  73^  758. 
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T1¥0  RITfiRS  HARBOR,  UTIS.— Ibcpbovbhent  of. 

Appropriations. 

1871 $25,000, '71,33. 

187-2 25, 000, '72,  32. 

1873 25,000, '73,  33. 

1874 15,000,  '74,1,39. 

1875 15,000, '75,  i,  43. 

1876 $5,000,  '76,  i,  96. 

1878 10,000,  '78^  115. 

1879 20, 000,  '79,  154. 

Total  to  1879 $140, 000. 

Statements  of  appropriations,  '77,  860 ;  '78^  1156 ;  '79,  1512.  Effect  of  small  appro- 
priations on  nltimate  cost  of  work,  '73,  202.  Amonnt  transferred  to  appropria- 
tion for  Ahnepee  Harbor,  Wis.,  $5,000,  >75,  i,  43,  201. 

Commerce. 

Local  interests,  '76,  ii,  364.    Benefits  from  improvementa,  '76,  ii,  366. 
Statistics,  '72,  119;  '73,  201;  '74,  i,  144.;  '75,  i,  201,  202;  '77,  860;  '78,  1159;  '79, 
1515. 
Contracts. 

1871.  B.  A.  ConoUy,  constraotion  of  piers,  '71,  111 ;  '72, 118. — 1872.  Joseph  Rankin, 
construction  of  piers;  annulled,  '72,  118;  '76,  ii,  365. — 1875.  Hanson  &  Scove, 
construction  of  piers,  '76,  ii,  363. — 1877.  Truman  &  Schroeder,  construction  of 
piers,  '77.  860. 

Abstracts  of  contracts,  '75,  i,  202,  203;  '77,  862. 

Chief  of  Engineebs. 
Report*,  '71,  32;  '72,  31 ;  '73,  33;  '74,  i,  36;  '75,  i,  43;  '76,  i,  96;  '77,  100;  '78, 
115 ;  '79,  153. 
Engineers  in  Charge. 
MiJ.  D.  C.  Houston,  1871-^5.    Reports,  '71,  111 :  '72,  118;  '73,  200;  '74,  i,  144. 
M^.  H.  M.  Robert,  1875-^—.    Reports,  '75,  i,  200 ;  '76,  ii,  363 ;  '77,  860 ;  '78,  1156; 
'79,  1512. 
Assistants. 
Capt.  J.  W.  Cuyler.    Report,  '72,  118. 
W.  H.  Hearding.    Reports,  73,  200 ;  '74,  i,  144 ;  '75, 1, 200. 
Charles  Crosman.    Report,  '79,  1513. 
Bstlmates.    (See  also  Projects.) 
By  Major  Houston,  1870,  for  construction  of  piers,  and  dredging  in  accordance  with 

project,  $265,588  80,  '74,  i,  144;  '75,  i;  200. 
By  Mig.  H.  M.  Riobert,  1879,  for  completion  of  existing  project,  $125,588.80,  '79, 
154,  1513. 
Expenditureflu    (See  also  Financial  Statements.) 

1876.  On  repairs,  $157.80,  '77,  860. 
Financial  Statements. 
'71.  33;  '72,  32.  119;  '73,  33,  202;  '74,  i,  39,  145;  '75.  i,  43,  200,  201 ;  '76,  i,  96,  ii, 
363;  '77,  100,  860;  '78,  115,  1166;  '79,  154,  1513. 

Operations. 

1871~'72.  Improvement  begun  by  construction  of  419  linear  feet  of  pile  pier  with 

superstructure  on  east,  and  416  linear  feet  on  west  side  of  entrance,  with  100  feet 

of  pile  protection  at  shore  end  of  west  pier,  '72,  31,  118;  '73,  200 ;  '76,  ii,  364. 
1872-^.  480  linear  feet  of  pile  pier,  without  superstructure,  built  in  extension  of 

east  pier,  '73,  201 ;  '74,  i,  144.    United  States  dredge  built  (from  appropriations 

of  1872  for  Two  Rivers  and  Ahnepee),  '73,  200 ;  '74,  i,  144 ;  '76,  ii,  365. 
1873-^74.  480  linear  feet  superstructure  built  on  east  pier :  546  linear  feet  pile  pier 

with  superstructure,  in  extension  of  west  pier ;  39,680  cubic  yards  of  sand 

removed  from  channel  along  side  of  west  pier,  '74,  i,  144. 
1874-^5.  140  linear  feet  close  pile  revetment  built,  from  inner  end  of  east  pier 

towards  the  shore ;  30,706  cubic  yards  sand  dredged  from  channel  between  piers, 

'75,  i,  200. 
1875-^6.  150  linear  feet  of  crib  pier  added  to  each  end  of  pile  pier  extension ;  13,325 

cubic  yards  sand  dredjB^ed  from  channel  and  sites  of  cribs,  '76,  i,  96,  ii,  3i63. 
1876-'77.  155  linear  feet  oipile  pier  repaired,  '77,  860. 
1877-^8.  150  linear  feet  of  superstructure  built  over  cribs  placed  in  1875-'76,  '78, 115, 

1156. 
1878-'79.  740  linear  feet  of  double  and  562  linear  feet  of  single  sand-tight  lining  placed 

along  pile  piers ;  354  linear  feet  of  sand  catchment  fence  built ;  250  linear  feet 

of  west  pier  riprapped,  '79, 153,  1512. 
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T1¥0  BIVEBS  HABBOB,  l¥M.-*Coiitmued. 

Operattons— Oontinued. 
Aver^ffe  cost  of  cribs,  '76,  ii,  363.    Average  cost  of  dredging,  '76,  ii,  363.    Histoiy 
ofoperatious  to  1875,  '76,  ii,  364.    Method  <^  driving  piles  by  water  Jet,  '79, 
1514. 
Physical  Characteristics. 
Changes  produced  in  shore  line  by  piers,  '72,  119.    Advanoe  of  shore  line  along 
west  pier,  '76,  u,  365-,  366. 
Private  aad  Corporate  IFork. 
1873-^74.  190  linear  feet  dock  frontage,  pile  revetment,  bnilt  by  village  of  Two  Riven, 
•74,  i,  144. 
Projects. 
By  Maj.  D.  C.  Houston,  1870,  for  two  parallel  piers.  260  feet  apart,  and  extending  to 
the  Id-foot  carve,  with  dredging  between  tne  piers,  at  an  esiimftted  cost  of 
^265,588.80,  '71,  111 ;  '74,  i,  144;  '75,  i,  200;  '76,  n,  364. 
By  Maj.  H.  M.  Robert.  1877,  for  a  sand-tight  revetment  along  the  pile  piers,  the  revet- 
ment to  consist  oi  sheet-piling,  secnred  by  wales  to  the  piers,  '77, 860 ;  *78»  1156; 
'79, 15151,  1514. 
Survevs 
1870.  Under  direction  of  Mi^or  Houston,  '70,  32;  '71,  32,  111 ;  '76,  ii,  364. 
1878.  Under  direction  of  Mi^or  Robert,  examination  and  sonndings,  '78^  1156. 
Maps. 
'76,ii,  364;  '78.  1156. 
Map  showing  the  condition  of  the  harbor,  November  1878,  '79,  1512. 

[E.  A.  C] 


UniPitl^A  RITEB,  OREO.— iBfPROYEMENT  or. 

Appropriatloa. 

1871,  |52,500,  '71,  97,  902;  '72.  96,  986. 
€onunerce. 

Amount  saved  on  imports  of  the  valley  for  one  year  would  more  than  pay  for  tilie 

improvement, '71,  914.    No  further  improvement  recommended,  '72,  98i5,  991, 
Statistics,  '71,  912. 

Contract. 

1871.  With  William  Tumbull,  who  failed  to  sign,  declared  forfeited,  '72,  969; 
awarded  to  W.  B.  Clurk,  removal  of  submerged  rock,  at  |6.96  per  cubic  yaid, 
'72  986 
Abstract  of  bids,  '72,  992. 
Engineers. 
Chubf  of  Engineers. 

Reports,  '70,  32,  84;  '71,  97;  '72,  96;  '74,  i,  118;  '75,  i,  126;  '76,  i,  116;  '79,  183. 
Engineers  in  Charge. 
Ubj.  R.  S.  Williamson,  1870.    Report,  '71,  909. 
Mig.  H.  M.  Robert,  1670-72.    Reports,  '71,  902 ;  '72,  986,  968. 
Assistant. 
Frank  H.  West,  '72,  986. 
Estlmateflu 
By  Mi^or  Williamson,  1871,  for  the  improvement  of  the  Ilmnqua  River  by  the 
removal  of  obstructions  to  the  high-water  navigation,  |22,549.33  (onnenoy), 
'71,  914 ;  detailed  estimates,  '71,  913. 
Financial  Statementflu 

•71,  97;  '72,  96,  988;  '74,  i,  118;  '75,  i,  125;  '76,  i,  116. 
Operations. 
ld71-'72,  1,920  cubic  yards  of  rock  removed  from  river  channel,  '72,  96,  992 ;  details 
of  opera tionsi,  '72,  992.    A  mill-dam  at  Eellogg's  cut  through,  '72,  986. 
Physical  Characteristics. 
The  Umpqua  divided  in  many  places  at  low-water  into  half  a  doasen  streams,  sepa- 
rated from  each  other  by  walls  of  rock,  '71,  910.    A  series  of  rapids,  '71,  910; 
'72,  989.    E^d  of  river  coarse  gravel  or  solid  bed-rock,  '71,  910.    No  sand-bara 
in  the  river, '  71, 910.    Current  too  rapid  to  be  navigated  profitably,  '72,  96, 990. 
Private  and  Corporate  l¥ork. 
President  of  the  Merchants  and  Farmers'  Navigation  Company  tender  the  use  of  a 
steamboat  to  Major  Robert  to  make  a  trial  trip  up  the  nver ;  offer  acoepted; 
stockholders  protest  against  the  offer  of  the  president ;  trip  abandoned,  ^73^ 
986,  989,  990. 
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ITBEP4II7A  RITEK,  ORfiO.-^ontiiined. 

Project. 

By  Mig.  B.  8.  WiUiamaon  for  the  improyement  of  the  Unipqaa  Biver,  by  the  lemoyal 
of  obstraotions  to  high-water  navigatioii,  '71,  912. 
SwrveTs. 

1870.  Examination  ordered,    '70,  32,  84.    Examination  of  the  rapids  by  Major 
WiUiamflOQ,  '71,  97.  902. 

1871.  Examination  by  AjB^tant  F.  H.  West,  '72>  966. 

1879.  Smrey  ordered  by  act  of  March  3, 1879 ;  assigned  to  Mi^or  Wilson,  '79, 183. 

[E.  A.  C] 


UBTIOIir  RITEB,  ME.— Impbovement  of. 
AppropriatloBS. 

1870 815, 000, '70,  82. 

1871 15,000, '71,89. 

Commerce. 

Benefit  of  the  improvement,  '67,  503. 

Statistics,  '67,  502. 
Contract. 

1870.  With  Morris  &  Comings,  for  dredging,  '70,  506;  '71,  839.    Contract  ex- 
tended. '71,  839. 

Abstract  of  bids,  '71,  840. 

Abstract  iif  contracts,  '71,  840. 
Emi^meers. 

CHEEF  of  ENaiNEKRS. 

Beports,  '67,  50;  '69,  63;  '70,  82;  '71,  88;  '72,  87;  '73,  95. 
Ekgikeer  in  Charge. 

Lieut. Col. George Thom,  1867-^3.    Reports, '67, 501 ;  '70,506;  '71,839;  '72,927; 
•73.  1057.  ^ 

Financial  Statements. 

•70,  82,  506;  '71,  88,  840;  '72,  87,  928;  '73,  96,  1057,  1058. 
IjegiAlation. 
Act  of  the  le^lature  of  Maine  for  the  protection  of  rivers  from  further  iigury  by 
the  deposit  of  edgings  and  sawdust,  '67,  502. 
Operations. 
1870-^1.  40,000  cubic  yards  dredged,  channel  100  feet  wide,  24  bowlders  and  150 

tons  of  le^e  removed,  '71,  ^. 
1871-72.  30,000  cubic  yards  dredged,  channel  150  feet  wide,  820  tons  of  ledge  and 

bowlders  removed,  '72,  928;  '73,  1058. 
1872-73.  Wrought-iron  spindle  erected,  '73,  96,  1058. 
Physical  Characteristics. 

Presence  of  bowlders,  '67,  501. 
Project. 
By  Lieutenant-Colonel  Thom,  for  dredging  and  rock  excavation,  to  give  a  depth  of 
4i  feet  at  mean  low- water,  at  an  estimated  cost  of  $40,000,  '67,  502 ;  '69,  63. 
SvrveT. 
1867.  Under  the  direction  of  Lieutenant-Colonel  Thom,  an  examination  from  the 
month  to  Ellsworth,  the  head  of  navigation,  '67,  501. 


VRBANA  CREEK,  TA.— IsfPBOViSMENT  or. 
Appropriation. 

1879,  ^,000,  '79,  85. 
Commerce. 

Commercial  advantages  of  the  vicinity,  '75,  ii,  139,  140.    Advantages  as  a  harbor 

of  refuge,  '75,  ii,  140. 
Statistics,  '75,  ii,  140, 141 ;  '79,  616,  617. 
Engineers. 
Chief  of  Enoxneebs. 

Reports,  '75,  i,  95;  '79,  85. 
Engineeb  in  Chaboe. 
8.  T.  Abert,  U.  8.  C.  E.    Reports,  '75,  u,  139 ;  '79,  616. 

ASfilSTAKT. 

John  B.  Bnncklee.    Report^  '75,  ii,  140. 
Financial  Statement. 

'79,  85,  617. 
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URBANA  CRSBK,  TA.— Continued. 

General  description,  '75,  ii,  139,  140.    Bar  at  the  mouth,  *75,  ii,  139, 140, 141:  '79, 
85.    Tides,  '75,  ii,  141. 
Project. 
By  S.  T.  Abort,  for  dredging  the  channel  to  a  width  of  150  feet  and  depth  of  10  feet, 
at  mean  low- water,  at  an  estimated  cost  of,  originally,  $22,100;  subsequently 
modified  to  $20,000,  '75,  ii,  141 ;  '79,  616. 
Surveys. 
1869.  Included  in  Coast  Survey,  '75.  ii,  141. 
1874-'75.  By  John  B.  Dunoklee.    Report,  '75,  u,  140. 


TERllIIIiLIOlV  HARBORy  OHIO«— Impboyemekt  of. 
Approprlattons. 

1836 $10,000  00, '66,  iii,  33. 

1837 20,000  00,  '66,  iii,  33. 

1838 23,626  57, '66,  iii,  33.  » 

1864  (allotment) 5, 758  97,  '68,  40, 149,  151. 

1866 15,315  74,  '66,  iii,  33. 

1872 5, 000  00, '72,  228. 

1873 12,000  00, '73,  122. 

1874 3,000  00,  '74,  i,  49. 

1875 10,000  00, '75,  i,  164. 

1876 5,000  00. '76,1,  139. 

1878 4,000  00,  '78^  129,  1258. 

Total  to  1879 $113,701  28. 

List  of  appropriations,  excepting  allotment  of  1864,  from  1836  to  1879,  '77,  961;  '79, 
1688.  • 

Commerce. 
Is  rapidly  growing,  '74,  i,  218 :  no  apparent  increase  since  the  piers  were  completed,. 

'77,  961. 
Statistics,  '66,  iv,  75;  '67,  231;  '68,  152;  '69,  132;  '70,  176;  '71,  193;'  '72,  238; 
•73,  332;  '74,  i,  218;  '75,  i,  298;  '76,  ii,  556;  '77,  961;  '78^  1258;  '79,  1689. 
Contracts. 
1866.  William  Kicoll,  repairs  to  piers,  '66,  iv,  74 ;  '67,  29,  143.    James  Loveday, 
iron,  '66,  iv,  74 ;  '67,  29, 143.    Standart  &,  Richardson,  timber  and  lumber,  '66^ 
iv,  74 ;  '67,  29, 143.    F.  D.  Ketchom,  stone  and  spikes,  '67,  232, 233.— 1872.  O,  J. 
Jennings,  drilling  and  blasting  rock,  at  $2.75  and  $3  per  cubic  yard;  dredging 
loose  rock  and  sand,  at$l  per  cubic  yard,  '73,  334. — 1873.  O.J.Jennings,  ma- 
terials and  labor,  '73,  334;  '74,  i,  218,  219.     Cartwright,  McCurdyi  Co., 
bolts  and  spikes,  '73,  334 ;  '74,  i,  218, 219.— 1875.  Case  &,  Jennings,  drilling  and 
blasting  rocks,  at  $2.90  per  cubic  yard ;  dredging  loose  rock,  at  oO  cents,  and 
sand,  at  60  cents  per  cubic  yard,  '75,  i,  299;  '76,  li,  556. 
Abstracts  of  contracts,  '67,  232,  233;  '68,  152;  '73,  334;  '74, 1,218,219;  '75, 1,298, 

299*  '76  ii  556. 
Abstracts  of  bids,  '6*6,  iv,  29,  30;  '73,  332,  333. 
Form  of  bids,  '66,  iv,  28. 
I^ocuments.    (Not  printed  in  reports.) 

All  details  relating  to  this  improvement  prior  to  1865,  '66,  i,  5. 
Engineers. 
Chief  of  Engineers. 
Reports,  '66,  i,  2,  5,  ii,  41,  iii,  5,  33,  iv,  27 ;  '67,  29 ;  '68,  40 ;  '69,  37 ;  '70,  48;  '71, 
46;  '72,  43;  '73,  43,  122;  '74,  i,  49;  '75,  i,  55,  151,  164;  '76,  i,  107,  139;  '77. 
114;  '78.129;  '79,172. 
Engineers  in  Charge. 
Captain  Stansbury,  1853-'54,  '66,  i,  26, 27. 
Col.  T.  J.  Cram,  1864-^69.    Reports, '  66,  i,  24-29,  iv,  26-30, 73-75 ;  '67, 143, 148, 216, 

230-233 ;  '68,  149, 151, 152. 
M%J.  W.  McFariand,  1869-^1,  '69,  132 ;  '70,  176. 
Capt.  G.  L.  Gillespie,  1871-73.    Reports,  '71,  193;  '72,228. 
Maj.  F.  Harwood,  1873-74,  '73,  42.    Reports,  '73,  332;  '74,  i,  218. 
Lieut.  Col.  C.  E.  Blunt,  1874-77,  '74,  i, 216.    Reports,  '74,  i,  219;  '75,  i,  296 ;  '76^ 

Maj .  N.  Michler,  1877-^—,  '77,  112.    Reports,  '77,  960;  '78^  1256;  '79,  1073. 
Assistants. 
Capt.  G.  J.  Lydecker,  '68,  151. 
Capt.  M.  B.  Adams,  '75,  i,  53 ;  '76,  ii,  555. 
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TEBmiil^ION  HABBOB,  OHIO— Continned. 

By  Colonel  Cram,  1865,  for  repairs  to  pierd,  (15,315.94  (erroneously  stated  as  (16,461.94), 

•66,  i,  27-29),  '66,  i,  5,  iii,  5,  iv,  27,  73.    1866,  for  repairs  of  west  pier,  $6,511, 

•67,  143,  148,  230.     1867,  $8,000  to  $9,000,  '67,  217. 
By  Captain  Gillespie,  1872,  for  extension  of  piers  400  feet.  $25,000,  '72,  228. 
By  Major  Harwood,  1873,  for  completion  of  repairs,  $5,000.  '73,  332. 
By  Lieut.  Col.  C.  E.  Blunt,  1874,  to  widen  channel  to  100  reet  and  deepen  to  14  feet, 

910,000,  '74,  i,  219.    1875,  to  complete  channel  and  repairs  to  piers,  $5,000,  '75, 

i,  296.    1876,  $9,000  additional,  '76,  ii,  556. 
By  Mi^or  Wilson,  1879,  for  completion  of  existing  project,  $5,000,  and  $1,000  annually 

for  maintenance,  '79,  1688,  1689. 
Financial  Statements. 
•67,  2y,  143,  148;  '68,  149, 151 ;  '69,  132:  '70,  176;  '71, 193:  '72,  228;  '73,  334;  '74, 

i,  219;  '75,  i,  299;  '77,  961;  '78,  129,  1258;  '79,  172,  1689. 
Oiperations« 
Suspended  since  1838,  '66,  i,  5. 
185:^54.  Some  repairs  made,  '66,  i,  26,  27. 
1867-^68.  Repairs  to  old  piers  above  and  under  water,  raising  them  to  5  feet  above 

water,  mling  with  stone,  and  planking  over  all,  '68,  40. 
1868-72.    Operations  suspended,  '69,  132,  '70,  176;  '71,  193;  '72,  228. 
ISTS-TS.  2,216.45  cubic  yards  of  solid  and  loose  rock  removed  by  drilling,  blasting, 

and  dredging,  '73,  332. 
1873-74.  East  pier  extended  132  feet,  west  pier  66  feet,  blasting  and  dredging  chan- 
nel completed,  '74,  i,  218. 
1874-'75.  Repairs  to  piers  by  day  labor,  '75, 1, 298. 

1875-76.  4,000  cubic  yards  of  material,  mostly  rock,  blasted  and  removed  fi:om  chan- 
nel by  contract,  '75,  il,  555. 
1876-'77.  Piers  repaired,  and  a  cut  at  shore  end  of  west  pier  closed,  '77,  961. 
1877-78.  Repairs  to  piers,  '78,  129,  1256. 
1878^9.  Blasting  rock  and  dredging  rock,  gravel,  etc. ;  channel  70  feet  by  12  feet 

obtained,  '79,  172,  1673.  1688. 
History  of  opferations,  '79,  1687. 
Private  and  Corporate  IFork. 
A  portion  of  superstructure,  504  linear  feet  of  the  east  pier,  rebuilt  by  the  citizens ; 

much  dredging  done  by  them  in  times  past,  '66,  i,  27. 
Projects. 
Original,  for  piers  and  dredging  at  inouth  of  Vermillion  Kiver ;  details  unknown  (see 

map,  '66,  i) ;  partial  history  of,  '66,  i,  26-29 ;  '77,  960. 
By  Colonel  Cram,  186G,  for  repairs  to  east  and  west  piers  by  contract,  '66,  i,  26-29, 

iv,  26 ;  '67,  143.    For  repairs  and  protection  to  west  pier,  '67,  216 ;  '63,  40. 
By  Captain  Gillespie,  1872,  for  deepening  the  channel  by  blasting  andoredging  and 

for  repairs  to  piers,  '72,  228. 
By  Mi^or  Harwood,  1873,  for  extension  of  east  and  west  pierSj  '73,  332. 
By  Lieutenant-Colonel  Blunt,  1874,  for  widening  and  deepening  the  channel  to  100 

feet  by  14  feet,  blasting  and  dredging  by  contract,  '74,  i,219;  '75,  i,  298 ;  '76, 

ii,  555. 
By  M%jor  Michler,  for  completing  existing  project  by  hired  labor,  '77,  960. 

1865.  By  M^j.  W.  F.  Raynolds,  '66,  i,  25. 
Kaps. 

Of  Northern  and  Northwestern  Lakes,  showing  location  of  improveifient,  '66,  i. 
By  Colonel  Cram,  showing  condition  of  piers  in  March,  1865,  *66,  i. 

£0.  yj*j 


TICKSBUROy  JHisslssippi  River,  MISS.— Pbotbction  of  wateb  fbont. 

Appropriatioiis. 

1878 :  $84, 000, '78^  88,  638. 

1879 50,000, '79,  117,  975. 

Defense. 

Importance  of  Vicksburg  to  defense  of  the  Mississippi  River,  '71,  371. 

engineers. 

Chief  of  Enginbbbs. 
Eeports,  '78,  88,  637 ;  '79, 117. 
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TICKSBVRO,  IHiMiMlppi  Btver,  IHISS^-Oootinned. 

E  nglneers — Continued. 
Board  of  Engineers. 
1877.  To  investigate  and  report  on  the  protection  of  water  ftont.    Recommwid; 
(1)  protection  of  Delta  Point;  (2)  constractio^  of  dike  from  De  Soto  Lilaiid; 
(3)  dredging  on  inner  bar;  (4)  diversion  of  Yazoo  River,  '79^  638. 
(Colonel  Simpson,  M%Jor  Sater,  and  Captain  Benyanrd.) 
Engineers  in  Charge. 
Lieut.  CoL  W.  F.  Raynolds,  1671.    Beport,  '71,  377. 
Capt.  W.  H.  H.  Benyaurd,  1878-^—.    Reports,  '78.  637 ;  '79,  974. 
Assistants. 
Capt.  C.  R.  Suter.    Report,  '71,  378. 
T.  G.  Dabney.    Reports,  '78,  644 ;  '79,  975. 
Finiuicial  Statements. 

'78,  88,638;  '79,  117,975. 
Operattons* 

1878-79.  Protection  of  Delta  Point  by  hired  labor  '79,  975,  977. 
Physical  Characteristics.    (See  Mississippi  Kiver  between  Cairo  and  moa^) 
Projects. 
By  Captain  Snter,  1871,  to  prevent  threatened  cut-off  at  Vicksburg^  by  a  contiii- 
uous  shore  protection,  oovering  river  bank  and  extending  out  into  river  bed ; 
estimated  cost,  $2,747,535,  '71,  381, 383. 
By  Board  of  Engineers.  1877,  to  protect  water  front,  after  formation  of  cut-off,  by, 
(1)  protection  of  Delta  Point;  (2)  construction  of  bar  dike;  (3)  dredgiiig  at 
inner  bar;  (4)  diversion  of  Tazoo  River;  estimated  cost^  |1,830,000,  '78^  S^^l. 
Survey. 
At  Vicksburg,  '71,  378;  '78^  644. 
Map. 
Of  harbor, '78,644. 

[L.T.8.] 


1¥ABAS1I  RITEB.— Impboybmbnt  of. 
(See  also  Laks  Michigan  akd  Wabash  Riybb  Canai..) 

Appropriations. 

1828  (survey) $500.    Act  of  May  23. 

1870  (allotment  for  survey) 2, 000,  '71,  486, 489. 

1871  (allotment) 14,000.  '71,  489.  * 

1872 50,000,  '72,58,463. 

1873 50,000, '73,59,  510. 

1874 25,000,  '74,  i,  67,  487. 

1875 40, 000, '75,  i,  73,  740. 

1876 70,000, '76,1,  90,  ii,  68. 

1878 50,000, '78,  109,840. 

1879 20,000,  '79,  148,1454. 

Total  to  1879 $321,500. 

Commerce. 

Injury  to,  bv  present  condition  of  river,  '71,  486;  '72^  475.    List  of  obstniotionB, 

Statistics,  '71,  486,  489;  '72,  463;  '77,  671 ;  '78»  840;  '79.  1463. 
€oatnftcts. 

1873.  R.  McKenzie,  rock  excavation,  wing-dams,  snagging,  and  dredging,  *7%  510; 
completed,  '74,  i,  485.  Myers  Sc  De  Ham,  rock  excavation  at  Grsnd  Chain 
(23,000  cubic  yards),  '73,  59,  511;  '74,  i,  486;  completed,  '75,  i,  72,  738;  '79, 
1451.— 1875.  J.  &  R.  Kerr,  dam  at  New  Harmony  Cut-off,  '75,  i,  72,  739;  '76; 
ii,  57 :  '79,  1440;  for  lack  of  sufficient  progress  contract  annulled  and  woriL 


tended,  '77,  95,  669 ;  annulled  December,  1877,  '78^  831.— 1879.  D.  S.  Barmoie, 
for  two  snag-boats  complete  for  $10,430,  to  be  completed  by  August,  1879,  '79^ 
1448. 

Englaeers. 

Chief  of  EKaiNssRS. 

Reports.  '71,  62 ;  '72,  58 ;  '73,  59 ;  '74,  i,  66 ;  '75,  i,  72 ;  '76,  i,  90 ;  '77,  96:  W 
109;  ^79,  148.  .»>-»>»        >      y 
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1¥ABA8B  RIYSn-€<mtixuied. 

E»ginccr»    Continned. 
Board  of  ENomBSBS. 
Conyened,  1^6,  to  consider  piojeet  for  improTement  of  river  by  dam  cloeinff  Har- 
mony Cut-off,  eseentially  approved  the  reoommendations  of  the  officer  in  chanre, 
•77.  m:  '79!  1441. 
(M^ors  weitzely  Menill,  and  Smith.) 
Ehginebbs  in  Charox. 
Major  Weitzel,  1871-72.    Reports,  '71,  485.  489 :  '72,  463. 

Mai.  W.  E.  MerriU,  1873-^.    Beporte,  '73,  610:  '74,  i,  485;  '75,  i,  738 ;  '76,  ii,  57. 
"'  J.  J.  A.  Smith,  1877-^-, '77,  &.    Eeporte,  '77,  667 ;  '78^  831 ;  '79,  1439. 


F.  Stien,  '71,  486;  '72,  463;  '73,  510;  '74,  1,  485;  '75,  i,  738;  '76,  U,  57;  '77, 

667.    EOTK)rt8,  '71,  487 ;  '72,  514. 
Capt.  M.  B.  Adams,  '73^  514. 
C.  B.  Bateman.    Report,  '78^  833. 
£.  J.  Carpenter.    Report,  '78»  835. 
BsClBiates. 
By  Assistant  F.  Stien,  1871,  for  improvement  of  river  ftom  Wabash  to  month,  by 
lock  and  dam,  removal  of  rocks  at  rapids,  snagging,  and  dredging,  $1,163,253, 
'71,  489. 
Bj  Major  Weitzel,  1872,  for  improvement  from  La&yette  to  month  (175  miles),  by 
lock  and  dam  at  Grand  Rapids,  removal  of  rock  at  rapids,  snagging,  and  dredg- 
i2ig  to  give  channel  100  feet  by  4  feet,  (312,673,  '72,  475.    For  lock  at  Grand 
Rapids,  (110,000;  for  repairing  dam,  ^,000,  '72,  474;  '73,  514. 
By  Assistant  Stien,  1873,  for  lock,  (110,000,  '73,  517 ;  '74,  i,  487. 
By  Mi^or  MerriU,  1875,  for  look,  (130,000,  '75,  i,  740 ;  '76^  ii,  58. 
Finaiiclal  Statements. 
'71,  489 ;  '72,  58,  463 ;  '73,  59,  510 ;  '74,  i,  67,  487 ;  '75,  i,  73,  740 ;  '76^  i,  90,  ii,  58; 
'77,  95,  671;  '78,  109,  840;  '79,  148,  1454. 

I^irtolatloii. 

Joint  act  of  States  of  Illinois  and  Indiana  (1846-^47)  chartering  Wabash  Navigation 
Company  (see  Private  and  Corporate  Work),  '73,  512.  Provision  in  appropria- 
tion act  of  Congress,  1874,  to  extingnish  rights  of  Wabash  Navigation  Com- 
pany, '74,  i,  486 ;  '79,  1451. 

Act  of  State  of  Indiana  giving  United  States  authority  to  acquire  lands,  for  im- 
provement of  Wabash  River,  by  pnrohase  or  condemnation,  '77, 673 ;  '79,  1451. 
Operations. 

1872-73.  6,450  cubic  yards  of  roek  taken  from  Coffee  Island  Chute ;  snagging  and 
dredging  open  channel  from  mouth  to  Little  Chain  (31  miles),  '73,  59,  510;  '74, 
i,486. 

1873-74.  Surging  and  dredging  completed  for  31  miles  above  mouth;  also  rock 
excavation  at  Coffee  IslandChute ;  10,809  cubic  yards  of  rock  taken  from  Grand 
Chain,  '74,  i,  66,  485. 

1874-75.  Excavation  of  rock  at  Grand  Chain  completed  (December,  1874)  by  re- 
moval of  26,630  cubic  yards,  '74,  i,  72,  738. 
,  1875-76.  Cleaning  out  Little  Chain  Cut-on  completed ;  progress  on  New  Harmony 
CniroS  dam,  ^76,  i,  90,  ii,  57. 

1876-^7.  Failure  of  contractor  on  New  Harmony  dam  to  prosecute  work ;  contract 
annulled  and  work  completed  by  hired  labor,  '77,  95,  667 ;  '79,  1440.  Breach 
formed  in,  by  ice  (January,  1877),  '77,  95,  668 ;  '79,  1440.  JEli^h-water  delays 
work  at  Warwick's  Ripple,  '77,  669.  Removal  of  11,125  cubic  yards  of  rock 
from  Little  Chain,  77,  670. 

1877-^8.  Repairs  by  hired  labor  to  dams  at  Grand  Chain  and  New  Harmony  Cut-off, 
'78^  109,  833^  836.  Dredging  by  hired  labor  and  use  of  United  States  dredge 
from  the  Ohio  River,  removing  2,731  cubic  yards  of  earth,  143  snags,  and  part 
of  coffer-dam  at  Warwick's  Ripple,  '78,  109,  834. 

1878-79.  Repairs  by  hired  labor  to  dams  at  Grand  Chains  and  New  Harmony,  '79, 
147,  1439.  Comparison  of  cost  by  hired  labor  and  contract,  '79,  1440.  Protec- 
tion of  shore  near  GrayviUe,  111.,  '79, 147,  1443.  Construction  of  dams  at  King- 
dom Bar  and  Turkey  Island,  '79,  148,  1445.  History  of  previous  operations, 
'79,  1451. 
Physical  Ctaaraetetistlcs. 

Description  of  river, '  71,  486, 467.    Distances  from  mouth  to  points  on  river,  ' 72,  472. 
Height  of  high-water,  '76,  ii,  57.    Cut-off  at  New  Harmony,  '79,  1440. 
Private  and  Corporate  l¥ork. 

Wabash  Navigation  Company  chartered  by  States  of  Indiana  and  Illinois  (1846-^47),- 
with  right  to  enter  on  and  improve  river  by  locks,  dams,  or  other  devices,  fbr  a 
distance  of  250  miles  above  mouth,  provided  that  the  first  '*.  otis.  be  a  lock  and 
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Private  and  Corporate  IFork— Oontinned. 

dam  at  Grand  Rapids ;  State  reserved  right  to  make  naviffation  free  imder  cer- 
tain conditions,  '73,  &12.  Lock  and  dam  at  Grand  Bapids  built,  but  no  other 
work  done ;  dam  1,030  feet  long,  57  feet  wide,  10  feet  nigh ;  lock  210  feet  by 
50  feet,  lift  of  10  feet;  lock  and  dam  of  crib-work  filled  with  stone,  '71,  488: 
'73,  513.  Cost  of  lock  and  dam,  $105,000,  '73,  514;  present  (1873)  decayed 
condition  of,  '73,  59,  514.  Offer  of  Company  to  transfer  to  United  States ;  rec- 
ommendation (Ma^or  Merrill)  that  United  States  obtain  transfer,  '73,  515.  Pn>- 
Tision  in  act  of  Congress  (1874)  to  extingoish  title  of  company,  '74,  i,  483. 
Effected  (1875)  at  cost  of  $7,000,  '75,  i,  72,  738;  '79,  1451.  Erie  and  Wabash 
Canal,  from  Toledo  (Lake  Erie)  to  Evansville  (month  of  Wabash  Biver),  gener- 
ally following  valley  of  river,  '77,  672. 
Projects. 

By  Major  Weitzel  1872,  for  the  improvement  of  the  river  from  month  to  La&vetle 
(175  miles)  by  the  reconstmction  of  lock  and  repair  of  dam  (formerly  buut  by 
Wabash  Navigation  Company)  at  Grand  Rapids,  the  removal  of  rock  at  rapids^ 
dosing  of  cnt-offs,  removal  of  sand  and  gravel  bars,  constrnction  of  wing-dams 
and  dikes,  and  removal  of  snags  and  logs,  '72,  463, 472;  '73,  59,  511.  Approval 
of  project,  '72,  463;  estimated  cost,  $312,673,  '72,  475.    * 

Mijor  Merrill,  1873,  considers  improvement  of  river  nseless  nntil  lock  and  dam  at 
Grand  Rapids  are  rebuilt,  '73,  516;  '74,  i,  66;  '75,  i,  739.  Recommended 
reconstruction  of  dam  on  old  site,  '74,  i,  66,  486. 

Mug.  J.  A.  Smith,  1878,  does  not  consider  the  present  requirements  of  conuneroe  as 
demanding  the  lock  and  dam  at  Grand  Rapids,  '78,  838. 
Surveys. 

Ordered  by  act  of  Congress,  1870,  '71,  62,  485.  Reconnaissance  made  in  1871,  '71, 
487.  Survey.  1872,  from  mouth  to  Lafayette  (175  miles),  '72,  472.  Special  sur- 
vey in  1874-75,  '75,  i,  739 ;  in  1875-76,  '76,  ii,  58 ;  in  1877-78,'  78,  837 ;  in 
1878-79,  '79,  1447. 

Maps. 
Drawings  of  dam  across  New  Harmon v  Cut-off,  '79,  1440. 
Of  Grand  Chain,  showing  location  of  locks  and  chutes ;  sketch  of  details  of  work, 

'79, 1442. 
Sketch  of  Gray  ville  Bend,  showing  location  of  Kingdom  Bar,  wing-dam,  and  bank 

Srotection ;  sketch  of  Turkey  £land  Dam ;  map  showing^  location  of  dams  at 
ew  Harmony  and  Turkey  Island,  and  map  of  Warwick's  Ripple,  showing  loca- 
tion of  proposed  out,  '79,  1444. 
Of  Little  Chain  and  Cut-off,  showing  proposed  improvement,  '79,  1448. 

[L.  y.  8.] 


1¥A€C A]n[Al¥  RITER,  M.  €.-^urvey  ordered  by  act  of  March  3, 1879,  '79, 9S. 


l^ADDINOTON  HARBOR,  N.  T.— Impboybment  of. 

Appropriations. 

1873 $10, 000, '73,  49. 

1874 10,000, '74,  i,  66. 

1875 ; 5,000,  '75,  i,  60. 

1878 5,000, '78,  134. 

Total  to  1879 $30, 000. 

Commerce. 

Local  interests,  '73,  389;  '76,  ii.  607,  609.    Prospeotive  benefits  of  improveiiient» 

'76,  ii,  608,  609.    Correspondence,  '76,  ii,  610. 
Statiotics,  '73,  384,385,389,  390;  '74,  i,  273;  '75,  i,  351;  '76, 11,603,608,609;  '77. 
984;  '78,  1281;  '79,  1739. 
Contracts. 
1873.  With  H.  J.  Mowry,  dredging,  at  $1.24,  '73,  384.— 1874.  With  C.  Daly,  diedf- 
ing,  at  24  cents  and  $1,  '75,  i,  350.— 1875.  With  £.  H.  French,  dredging,  at  34 
cents,  '75,  i,  350. 
Abstracts  of  bids,  '73,  385 ;  '75,  i,  381. 
Abstracts  of  contracts,  '73,  385;  '75,  i,  352;  '76,  u,  603. 
lingineers. 
Chief  of  ENOiNEERa. 
Reports,  '72,  48;  '73,  49;  '74,  i,  56;  '75,  i,  60;  '76^  i,  112;  '77,  119;  '78, 134; 
'79,  177. 


RIVEBS  AND  HABBOBS.  571 

l^ADDOrOTON  HARBOR,  N.  ¥.— Contlnaed. 


£k6IN]SXR6  in  Chabge. 
Mai.  John  M.  Wilson,  1872-76.    BeportB,  '73, 384, 388;  '74,  i,  272 ;  '75,  i,  349 ;  '76. 

u,  607. 
Maj.  Walter  MoFariand,  1876-^—.    Beports,  '76,  ii,  602;    77,  984;  '78,  1280;  '79, 
1738. 
Assistant. 
James  S.  Lawrence,  187&-^6.    Beport,  '75,  ii,  609. 
Estimates.    (See  also  Piojecte.) 

By  Maj.  J.  M.  Wilson,  for  canal,  locks,  etc.,  9246,558.40,  '76,  u,  608,  610 ;  '79,  1738. 
Financial  Statements. 
'73,  49,  385;  '74,  i,  56,  273;  '75,  i,  60,  351 ;  '76,  i,  112,  ii,  603;  '77,  119,  984;  '78, 
134,  1281 ;  '79,  177,  1739. 

JLeKislatlon. 

1808.  Biffht  to  construct  a  dam  with  locks,  etc.,  granted  to  D.  A.  Ogden  by  the  State 
of  New  York,  '76,  ii,  607,  608. 

Operations. 
1873-'74.  8,728  cubic  yaids  dredged,  '74,  i,  56,  272. 
1874-75.  14,764  cubic  yards  dredged,  '75,  i,  60,  350. 
1875-76.  12,000  cubic  yards  dredged,  '76,  i,  112,  ii,  603. 
187^-79.  No  operations,  '77,  119;  '78.  134;  '79,  177. 
Pliylsical  Characteristics. 
General  description  of  Little  Biver  and  Bapide  du  Plat ;  velocity  of  current ;  fall  of 
river,  '73,  388,  389. 
Plans. 
By  Mi^or  Wilson,  for  the  construction  of  a  canal  with  one  lock  of  a  lift  of  11^  feet, 
270  feet  Ions,  and  45  feet  wide;  and  the  improvement  of  the  approaches  by 
dredging,  '7^  ii,  607-610.    Comparison  between  the  proposed  canal  and  Mor- 
risburg  Canal  on  the  Canadian  side,  '76,  ii,  608. 
Private  and  Corporate  IFork. 
Stone  dam  800  feet  long,  a  small  lock,  now  abandoned,  and  a  canal  carrying  water 

to  the  mills  have  been  constructed,  '73,  389. 
1806.  Wing-dams,  to  furnish  water-power,  built  by  the  citizens,  '76,  ii,  607. 

1809.  Counter-dam,  650  feet  lone,  a  stone  dam,  connecting  Ogden's  Island  with  the 
American  shore,  and  a  smaU  stone  lock,  subsequently  partially  destroyed,  were 
all  constructed,  '76,  ii,  607. 

Projects. 
By  M%|or  Wilson,  for  opening  a  channel  through  the  bar  at  the  head  of  Little  Biver 

and  to  carry  it  to  the  docks,  by  dredging,  at  an  estimated  cost  of  $17,000,  '73, 

390;  '74,  i,  272.    For  clearing  the  channel  by  dredging  and  rock  excavation,  at 

an  estimated  cost  of  |5,00a  '75,  i,  60,  350. 
By  Mfuor  McFarland,  for  the  further  improvement  of  the  river  by  dredging,  '78, 

liwO;  '79,1739. 

Surveys. 

1872.  Examination  under  the  direction  of  M%|or  Wilson.    Beport.  '73,  388. 

1875.  Under  the  direction  of  Major  Wilson,  an  examination  of  tne  practicabilities 

attending  the  construction  of  a  canal  around  the  rapids  at  Waddington  made 

by  James  8.  Lawrence.    Beport,  '76,  ii,  607,  609. 
1878.  Under  the  direction  of  Major  McF^land,  '79,  1738. 
Map. 
Of  the  harbor,  June  30,  1879,  '79,  1738.  [L.  J.  O.] 


INARCH  Am  HARBOBy  mASS.—lMPROVEMENT  of. 
Annroprlatlons. 

1872 810, 000, '72,  94. 

1873 10,000,  '73,  87. 

1874 10,000,  '74,  i,  97. 

1875 10, 000, '75,  i,  107. 

Total  to  1879 $40, 000. 

List  of  appropriations,  '76,  i,  204. 
Commerce. 

Justification  of  improvement,  '72,  94,  974;  '74,  ii,  218..    Commercial  importance  of 

Wareham,  '74,  ii,  218;  '79,  302. 
Statistics,  '72,  974;  '73,  952;  '74,  ii,  218;  '75,  ii,  279;  '76,  i,  204;  '77, 196;  '78. 

226;  '79,  303. 
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UTARKHAM  HARBOK,  BIASSt-Coaiiniied. 


Contracts. 


Year. 


1872 
1873 
1874 
1876 


Contract  with.— 


H.F.  Brainard*... 
do 

S.  F.  Shelbonme... 
Curtis,  Fobes  &.  Co 


Contraot  for— 


Dredging  23,877  cnbio  yards,  at  844  oenta. . 
Dredging  22,886  cubic  yarda,  at  361  cents. . 
Dredging  43,514  cnbio  yards,  at  20  cents. . . 
Dredgii]^  88^397  cubic  yards,  at  20  cents. . . 


'73,951;  >74,ii,21A. 
'73,951;  '74,11,2191 
'76,  ii,  277. 
>76,ii.S78;  '77,196. 


*  Contraot  extended,  '73, 951. 
Abstracts  of  bids,  '73,  951 ;  '75,  ii,  277,  278. 
finfftneers. 
Chijsf  of  Engineers. 
Beporte,  '71,  96;  '72,  94;  '73.  87;  »74.  i,  97;  '75,  i,  107;  '76,  i,  48;  '77,  42;  '78^ 
46;  '79,53. 
Enoinbebs  in  Charge. 
Lieut.  Col.  George  Thorn,  1871-72.    Report,  '72,  953,  973. 

Maj.  G.  K.  Warren,  1872-^—,  '72,  954.    Reports,  '73, 950 ;  '74^  ii,  216 ;  '75,  ii,  277; 
'76,  i,  203;  '77,  194;  '78,  226;  '79.  300. 
Assistants. 
Sophus  Haagensen,  1871,  '72,  973.    Report,  '72,  974. 
H.  S.  Van  Ingen,  1872-74,  '73,  952.    Report,  '74,  ii,  218. 
Estimates.    (See  Projects.) 
Financial  Statements. 
•72,  94,  954;  '73,  87,  952;  '74,  i,  97,ii,  218;  '75,  i,  107,  ii,  279;  '76^  i,  48,  204  j  '77, 
42,  196;  '78,  47,  226;  '79,  &f  303. 
Operations. 


Year. 


1878-74 
1874- '75 
1875- '77 
1877- '79 


Dredging. 


Oub.  ydM. 
46,763 
43,514 
33,397 


H 
"I 


I 


TonM. 
28 


Brush  sand-fence  oonstmcted. 


*7«,  ii,  819^  219. 
'76,11,277. 
*77,m. 
'79,301. 


Piiysicai  Cliaracteristics. 

Presence  of  bars  and  sunken  rocks,  '72,  94,  975.  Tides  and  currents,  '72,  975;  '76^ 
1,  48.    Formation  of  bars.  '74,  ii,  219.    Site  described,  '79,  300. 

Projects. 

By  Lieutenant-Colonel  Thorn,  for  dredging  in  and  removal  of  rocks  from  the  Wewe- 
anlit  River  and  Wareham  River  and  harbor,  at  a  total  estimated  cost  of  |45^00Qt, 
'72,  94,  953. 

By  Mig.  G.  K.  Warren,  for  the  application  of  the  balance  of  the  appropriations  to- 
wards the  construction  of  a  orush  fence  alone  the  beach,  weighting  it  with 
stone  to  arrest  the  advance  of  the  sand,  '77,  196. 
Surveys. 

1870.  Included  in  Coast  Survey, '72,  974. 

1871.  By  Sophus  Haagensen.    Report,  '72,  974. 
1873.  By  H.  8.  Van  Ingen,  '74,  ii,  218. 

1876-77.  Under  the  direction  of  Major  Warren,  '77,  195. 

[L.  J.  O.] 


l¥ASmiV0T01V  AND   OEOROGTOl^lV  HARBORS, 

Improvement  of. 

(See  also  Pqtomac  River.) 

Appropriations. 

1833 *%im,(m.    Act  of  March  2. 

1873 50, 000, '73,  73,  767 ;  '74,  i,  83,  ii,  26. 

1878 50,000,  '78.  70,  507. 

1879 50,000)'79,  82,  598. 

Total  to  1879 $300, 000. 

*  See  proviso,  act  of  March  2, 1888. 
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BIVEBS  AND  HARBORS.  573 

WASHINGTON  AMD  OfiORaSTOWN  HABBORS,  D.  €.— Cont'd. 

Ck^Biiiierce. 

Statistics,  '74,  ii,  26;  '75,  U,  115;  '77,  357;  '78,  506;  '79,  597. 
Contracts. 

1874.  W.H.  Beard,  dredging,  at  JO  cents  per  cnbic  yard,  '75,  ii,  112.— 1878.  H.P. 
Gilbert,  dredging,  at  20  cento  per  cnbic  yard,  *78,  502.    Brainerd  &  Rice,  dredg- 
ing, at  9i  cento  per  cnbic  yani;  annulled,  '79,  595. — 1879.  George  C.  Forbes  & 
Co.,  dredging,  at  1^  cento  per  cnbic  yard,  '79,  595. 
Abstracts  of  bids,  '74,  ii,  28 ;  '75,  ii,  112  ('76^  i,  344,  all  rejected) ;  '78,  502 ;  '79,  594, 
595. 
Docmnents.    (Not  published  in  reporto.) 
Reporto  of  Board  of  Sorrey,  S.  Doc.  15,  42d  Cong.,  3d  Sess.,  '73,  73,  766;  '74,  i, 
83,  ii,25;  '75,  i,  91. 
Enslneers. 
Chi£f  of  Enoinebbs. 
Reporto  (1867-72,  see  Potomac  River),  '73,  73;  '74,  i,  83;  '75,  i,  91;  '76,  i,  66; 
•77,63;  •7a  70;  '79,82. 
Board  of  Survey. 
Appointed  in  1872  to  consider  the  subject  of  the  improvement  of  the  Potomac 
River.    Report,  S.  Doc.  15,  43d  Cong.,  3d  Sess. ;  '73,  73,766;  •74,  i,  83,  ii,  25; 
•75,  i,  91,  it  111;  '76,  i,  345. 
Enginesrs  in  Charge. 
Mi^.  N.  Michler,  1867-70;  M^J.  William  P.  Craighill,  1870-72;  see  Potomac  River. 
Mjg.  William  P.  Craighill,  1873-75.    Reporto,  '73,  766;  '74,  ii,  25. 
8.  T.  Abort,  U.  8.  C.  E.,  1875-^—.    Reporto,  '75,  ii,  110 ;  '76, 1,  343 ;  '77,  351 ;  '78. 
501,508;  '79.591. 
Assistant. 
Lieut.  Thomas  Turtle,  '73,  767;  '74,  ii,  26. 
Esdmates. 
By  Board  of  Survey,  aggregate  for  thorough  improvement,  |6, 050, 000,  '75,  ii.  111. 
By  S.  T.  Abort,  Easby's  Point,  laud  damages,  $62,411 ;  improvement,  $870,002 ;  total, 
$932,413.     Analostan  Ishuid,  land  damages,  $2,300;  improvement,  $878,348; 
total,  $879,648 ;  contingencies,  etc.,  $90,603.    Grand  total,  $1,902,664,  '75,  ii,  116, 
119. 
For  modified  project,  1878,  viz:  for  a  20-foot  and  15- foot  depth  of  channel,  to  be  ob- 
tained by  dredging,  slope  protection,  crib- work,  etc. ;  aggregate,  $2,592,000,  '78, 
505  506*  '79  597. 
For  completion,  1879,  of  existing  projecto,  $2,592,000,  ^79,  598. 
Financial  Statements. 
'73,  73,  767 ;  '74,  i,  83,  u,  26;  '75,  i,  91,  ii,  115;  '76,  i,  66,346;  '77,  64,  357 ;  '78,  70, 
507;  '79,82,598. 
Operations* 
History  of,  to  1879,  '79,  591. 

1874-75.  A  channel  200  feet  wide  by  15  to  16  feet  deep  has  been  out  throuffh  the 
bar  above  and  below  Long  Bridge,  '75,  i,  91 ;  146,381  cubic  yards  dredged,  '75, 
ii,  113. 
1875-'76.  336  cubic  yards  rock  removed  by  hired  labor,  '76,  i^  66, 344. 
1876-^.  Removing  rock  by  hired  labor  continued ;  522  cubic  yards  removed,  '77, 

63,  351-^56. 
1877-^8.  The  small  balance  of  funds  available  expended  in  dredging,  '78,  70,  502. 
1878-'79.  Dredging  in  Washington  and  Georgetown  channels  continued,  '79, 82, 595, 
596. 
Physical  Cliaracterlstles. 

General  description,  '75,  ii.  111,  112;  '76,  i,  345;  '78,  501. 
Private  and  Corporate  IFork. 

A  temporary  channel  dredged  by  coal-shippers  and  merchonto  in  1878,  '78,  70,  502. 
Plans*     (See  Estimates  and  Projects.) 
By  Board  of  Survey  (see  Mis.  S.  Doc.  15, 42d  Cong.,  3d  Sess.),  ^73,  73,  766 ;  '75,  i,  91, 
ii.  111;  '78,502. 
Projects. 
By  Miuor  Craighill,  for  dredging  to  depth  of  12  feet  and  14  feet  in  the  Virginia  Chan- 
nel and  along  the  Washington  front  as  high  as  Seventh  street,  '73,  73,  767. 
By  S.  T.  Abort,  for  dredging  the  Virginia  Channel  below  Easby's  Point  and  below 
Giesboro'  Point  to  15  feet  iu  depth.  ' 75, 1 1 1 , 1 12.   Modification  of  project  of  Board 
of  Survey  in  1878  for  a  20-foot  and  l&-foot  channel  by  dredging,  slope  protection, 
crib-work,  etc.,  '78,  70,505,506;  '79,  596,597. 
Surveys. 
1873.  By  Lient.  Thomas  Turtle,  under  direction  of  Major  Craighill,  '73,  767;  '74, 

u,26. 
1878.  By  S.T.  Abort,  '78,  504. 
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l^ASHINOTOnr  AMU  OEOROETOWIf  HAJBBORS,  D.  €•— Confd. 

Surveys— Coutinned. 
Maps. 
Showing  the  removal  of  roek  in  1876,  '77,  356.    Of  the  harbon,  by  G.  H.  Gill, 
under  direction  of  8.  T.  Abert,  1878,  '78^  504. 

[C.  C] 


l^ASHINOTON  HARBOR,  M.  C.—Improvement  of. 

(See  hLbo  Pamlico  Rivkr  and  Tab  Bivkr.  ) 

Appropriatioa. 

1852, 15,000.    Act  of  Angnst  30. 
Commerce. 

Statistics,  '73,  856,  859. 
Documents.    (Not  printed  in  reports. ) 

All  records  of  operations ;  also  report  of  survey  ordered  by  act  of  Marob  3,  1873. 
Engineers. 
Chief  of  Engineers. 

Reports,  '72,  74;  '73,  78,  79. 
Engineer  in  Charge. 

M^J.  WilUam  P.  CraighUl,  1872.    Report,  '73,  854. 
Assistant. 
George  H.  Elliott.    Iteport,  '73,  855. 
Estimate. 
By  George  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging,  dikes,  removal  of  piles 
and  other  obstrnctions,  $35,000,  '73,  855,  856. 
Physical  Characteristics. 

General  description,  '73,  855,856. 
Plan. 
By  George  H.  Elliott,  1872,  for  a  9-foot  channel  by  dredging,  dikes,  removal  of  piles 
and  logs,  '73,  79,855,856. 
Surveys. 
1872.  By  George  H.  Elliott,  under  direction  of  M%{or  Craighill.    Report,  '73,  854, 
855, 859.    Resurvey  ordered  by  act  of  March  3,  1873,  '73, 127. 


1¥ATEREE  RIVER,  S.  C.--Survey  ordered  by  act  of  March  3,  1879,  *79,  96. 


1¥ATER  OAirOES  ON  MISSISSIPPI  RIVER.'<See  Mississippi  Riysb 
between  Cairo  and  mouth;  also  Mississippi  River  Levees.) 


l¥ATERTOWN  TO  HENBrEPIN.— (See  Hennepin  Canal.) 


WAITKEGAN  HARBOR,  Ilil..— Improvement  of. 

Appropriation. 

1862,  $15,000.    Act  of  August  30. 
Commerce. 
Local  commerce  does  not  warrant  any  expenditure  by  ffovemment  on  improvement. 
Benefits  to  commerce  by  the  construction  of  a  harbor  of  refuge,  '73»  247, 949. 
Documents.    (Not  published  in  reports.) 

S.  Doc.  16, 34th  Cong.,  1st  Sess. 
Eni^lneers. 
Chief  of  Engineers. 

Reports,  '66,  i,7  ;  '79.  157. 
Engineers  in  Charge. 
Maj.  J.  D.  Graham,  T.  E.,  1857.    Reports,  S.  Doe.  16,  34th  Cong.,  3d  Bess.,  page 

140 ;  S.  Doc.  42, 35th  Cong.,  1st  Sees.,  page  61. 
Maj.D.  C.  Houston,  1872,  charged  with  examination  of  harbor,  '7^  36;  '73;  36; 
'79,  157.    Report,  '73,  247. 
Assistant. 
Mr.  W.  J.  Bryson.    Report,  '73,  248. 


BITERS  AKB  HABB0B8.  575 

irAUfiJBGAlV  HARBOR,  IIJL.--Continned. 

Ssttmates*    (See  aUo  Plans.) 
By  MaioT  Graham,  for  breakwater,  $137,966.10,  S.  Doo.  42, 35th  Cong.,  1st  Sess.,  pages 

61, 175. 
By  Mi^or  Houston,  for  pile  piers  and  dredging,  $75,000,  *73|  24b ;  breakwater  and 
dredging,  $817,850,  '73, 248. 
Operatloos* 
1855.  One  crib  30  feet  long  and  25  feet  wide  placed  in  line  of  proposed  breakwater, 
afterward  carried  away  daring  a  storm :  since  then  nothing  has  been  done,  '73, 
247. 

PliysiGal  Charaeteiisties* 

General,  of  Waakegan  Biver  and  Harbor ;  advance  of  shore  line :  shoaling  off  shore, 
'73,  247,  248. 

Plans. 

By  Mi^or  Graham,  1855.  breakwater  parallel  to  shore  line,  protecting  heads  of  the 
bridge  piers,  1,380  ieet  long;  estimated  cost,  $137,966.10,  S.  Doc.  42, 35th  (Jong., 
1st  Sess.,  pages  61,  175 ;  '73,  247. 
By  M^jor  Hooston,  1673^  for  harbor  sufficient  for  local  purposes,  pile  pier  and  exca- 
vation of  basin ;  estimated  cost,  $75,000,  '73,  248.    To  afford  a  harbor  of  refuge, 
a  rectangular  system  of  outside  breakwaters,  with  an  entrance  500  feet  wide ; 
estimated  cost,  $817,850,  '73,  248. 
Private  and  Corporate  IVork. 
.  Bridge  pier  700  feet  long  to  12  feet  water,  built  in  1855 :  much  dilapidated  in  1873, 

Tr3,  249. 
Sanreys* 
1855.  Directed  by  Major  Graham,  S.  Doc.  42, 35th  Cong.,  1st  Sess,  page  3 ;  '73,  247. 
1873.  Examination,  directed  by  M%|or  Houston,  '73,  248. 
1879.  Ordered  by  act  of  Congress,  March  3, 1879 ;  assigned  to  Major  Houston,  '79, 157. 


UTEIil^FIiEET  HARBOR,  MASS.— Improvement  of. 

Appropriation. 

1872,  $5,000,  '72,  94. 

Commerce. 

Justification  of  improvement,  '72,  973. 
8TATI8TI08,  '72,  973. 

Contract. 

1873.  With  Samuel  Dyer,  for  rock  removal,  '73,  1100. 

Eni:ineer8. 

Chief  of  Engineers. 

Reports,  '71,  96;  '72,  94  j  '73,  105;  '74,  i,  115. 
Engineer  in  Charge. 

Lieut.  Col.  George  Thorn,  1871-74.    Reports,  '72,  949,  969;  '73,  1100;  '74,  ii,324. 
Assistant. 
Sophus  Haaffensen,  1871.    Report,  '72,  969. 
Estimates.    (See  also  Project.) 

By  Sophus  Haagensen,  for  dredging,  from  $1,976  to  |31,004,  '72,  971. 
Financial  Statements* 

'73,  105, 1101 ;  '74,  i,  115,  ii,  325. 
Operations. 

187:i-'74.    Rock  removal,  '73,  1100 ;  '74,  i,  115,  u,  325. 
Pliysieal  Characteristics. 

Presence  of  rocks, '72, 94, 949, 971.   Characterof  harbor  bed, '72, 971.   Tides, '72,  971. 
Plan. 
By  Sophus  Haagensen,  plans  for  dredging  the  east  and  west  channels  to  yarious 
widths  and  depths.  '72,  971-972. 

Project. 

By  Lieutenant-Colonel  Thom,  for  the  removal  of  rock,  to  cost  |4,0S0,  '72,  972. 
Surveys. 
1850.  Included  in  the  Coast  Survey,  '72,  969. 
1871.  By  Sophus  Haagensen.    Report,  '72,  969. 


UTEIiL'S  HABBOB,  ME.— Ibcprovement  of. 

Appropriation. 

1872,  $5,000,  '72,  91. 
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ITEIiLS  HARBOR,  ME.— Contfamed. 

Diiglneers. 

Chibf  of  Enoinbsrs. 
Reports,  '71,  96;  '72,  91;  '73, 100;  '74,  i,  109. 

Engineejr  in  Charge. 
Lieut.  Col.  George  Thorn,  1871-74.    Eeporte,  '72,  938,956;  '73,  1078 ;  '74,  ii,  30a 
Expenditures. 

187^-73.  For  repairs,  $4,675.07,  '73,  1078. 

1873-74.  For  repairs,  $324.93,  ^74,  ii,  308. 
Financial  Statements. 

•73,  100,  1078;  '74,  i,  100,  ii,  308. 
Operatioos. 

Coustructiou  of  a  pier  of  orib-work  250  yards  long  by  the  government  in  early  times, 
'72  91  938 

1872-74.  Repais  to  pier,  '73,  1078;  '74,  i,  109. 
Project. 

By  Lieutenant-Colonel  Thom,  for  repairs,  to  cost  $5,000,  '72,  956. 
Snnrey. 

1871.  Under  direction  of  Lieutenant-Colonel  Thorn.    Report,  '72,  956. 


lirESTERIf  RITERS.— iMPROVEBnsNT  of,  by  dredging,  removal  of  bnaqs,' 

WRECKS,  AND  OTHER  OBSTRUCTIONS,  INCLUDING  ARKANSAS,  MISSISSIPPI,  1£U- 

souRi,  AND  Ohio  Rivers. 

(See  also  in  this  index  the  titles  Arkansas,  MissisBijj^pij  etc.,  for  similar  and  otlm 

improvements  made  from  the  separate  appropriations  for  those  rivers.) 

Appropriations. 

Arkansas  Biver, 

1832,  forremovalof  obstmotions $15,000  Oa  Act  of  July  3. 

1635,  for  construction  of  snaff-boats 40, 000  00.  Act  of  March  3. 

1837,  for  removal  of  obstructions 25,000  00.  ActofMarchS. 

1838,  for  improvement 40,000  00.  Act  of  July  7. 

1852,  for  improvement 40,000  00.  Act  of  August  30. 

1868  (allotment) , 20,000  00,  '68^24. 

Mississippi  River. 

1868  (aUotment) 40,000  00, '68,  24. 

Missouri  Biver, 

1852,  for  improvement 40,000  00.  Act  of  August  90. 

1868  (allotment) 25,000  00, '68»  24. 

Ohio  Biver. 

1827,  for  removing  snags,  etc 30,000  00.  Actof  MarehS. 

Building  snag-boats. 

1866 550,000  00.  Actof  JoneSS. 

Mississippi  and  Ohio. 

1820(8urvey) 5,000  00.  Actof  AprilK 

1824,  from  mouth  of  Missouri  to  New  Orleans, 

and  the  Ohio  £rom  Pittsburgh  to  mouth 75, 000  00.  Act  of  May  4. 

1828,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  May  23. 

1829,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  March  3. 

1830,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  April  83. 

1831,  improvement  Mississippi  and  Ohio 50, 000  00.  Act  of  March  8. 

1831,  iirom  Pittsburgh  to  New  Orleans 150, 000  00.  Act  of  March  2. 

1834  (relief  claim) 6,240  63.  Act  of  June30. 

1836,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  July  2. 

1836,  from  Pittsburgh  to  New  Orleans 17, 800  00.  Act  of  July  2. 

1837,  from  Louisville  to  New  Orleans 60, 000  00.  Act  of  March  S. 

1838,  from  Louisville  to  New  Orleans 70, 000  00.  Act  of  July  7. 

Missouri  and  Mississippi  above  mouth  of  Ohio. 

1836,  for  improvement 40,000  00.  Act  of  July  2. 

1836,  for  improvement 40,000  00.  Aotof  MarehS. 

18:^8,  for  improvement 20,000  00.  Act  of  July  7. 

Mississippif  Missouri,  and  Ohio. 

1832,  for  improvement 60,000  00.  Act  of  March  1 

1833,  for  improvement 60,000  00.  Act  of  July  2. 

1834,  for  improvement 50,000  00.  Actof  JnlyS. 

1835,  for  improvement 50,000  00.  Actof  Marehl 

1837,  for  improvement 23,000  00.  Actof  Jnly7. 
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ITESTEBIV  BIT£IKS— Contmued. 

A  ppropriatloos — Continued. 

ARssisttppif  Mia$ourif  Ohio,  and  Arkansas, 

1842,  for  improvement  and  building  sna^^-boats .  |100, 000  00.    Act  of  Angnst  23. 

lb!43,  for  improYement  of  Mississippi^  Mis- 
souri, Ohio,  and  Arkansas 150, 000  00.    Act  of  March  1. 

1844,  for  improvement  of  Mississippi,  Missouri, 

Arkansas,  and  Ohio  below  falls 180, 000  00.    Act  of  June  11. 

1^£>2,  for  construction  and  repair  of  boats 150, 000  00.    Act  of  August  30. 

1866,  for  improvement  of  Mississippi,  Missouri, 

Ohio,  and  Arkansas 550,000  00.    Act  of  June  23. 

Mississippiy  Missouri,  and  Arkansas, 

1870 150,000  00, '70,  66. 

1871 150,000  00, '71,58. 

1872 90,000  00, '72,  52. 

1873 100,000  00,  '73,57,492. 

1874 100,000  00, '74,  i,  63. 

1875 100,000  00,  '75,  i,  67,  516. 

1876 100,000  00,  '76,  i,  79,  622. 

1878  (two  acts) 280,000  00,  '78,  89,651. 

1879 190,000  00,  '79,  121,  1051. 

Total  to  1879 14,222,040  63 

Commerce. 

Justification  of  improvement,  '67,  379;  '68,  629:  '71,  310.  Amount  of  commerce 
to  be  benefited,  '68,  629 ;  '72,  340.  Improvecl  condition  of  river,  '71,  308.  List 
of  steamers  sunk  between  Cairo  and  Vicksburg,  '67,  387,  391 ;  on  Lower  Mis- 
souri, '68»  654.  Obstruction  to  navigation  by  Kansas  City  bridge,  '69,  305,  308. 
Danger  of  cut-off  at  Vicksburg,  '70,  399. 

Statistics.  '68,  662. 
Contracts. 

1867.  Marine  Railway  and  Dock  Company,  construction  of  snag-boats,  '67,  38'2. 
William  Jones,  construction  of  snag-boats,  '67,  382.  C.  T.  Dumont,  construc- 
tion of  snag  boats,  '67,  ^382.  Keal  Manufacturing  Company,  construction  ot 
snag-boats, '67,  382.  Dennis  Lonff,  constmoiion  of  snag-boats,  '67, 3^.  Mor- 
ton &  Stratzman,  construction  of  snag-boats,  '67,  382.  Hill,  Hewitt  <&  Co., 
construction  of  snag-boats,  '67,  382.  Vance  &,  Armstrong,  construction  of  snag- 
boats,  '67, 382.  J.  J.  Hair,  construction  of  snag-boats,  '67, 382.  D.  J.  Williams 
&  Co.j  construction  of  snag-boats,  '67,  :^2.  Swift^s  Iron  and  Steel  Works,  con- 
struction of  snac-boats,  '67,  382.  Henry  Wery,  construction  of  snag-boats,  '67, 
Hedrick  &  Laidley,  construction  of  snag-boats,  '67,  382.  Thomas  Jmirdock,  382, 
hire  of  snag-boat,  '67,  385.  Cincinnati  Wrecking-Boat  Company,  hire  of  snag- 
boat,  '67,  ;^5.  Arkansas  and  White  Kiver  Wrecking  Company,  hire  of  snag- 
boat,  '67,  385. — 1868.  Samuel  Cummings  &  Son,  hire  of  snag-boat,  '68,  6lu. 
Jacob  Qominger,  hire  of  snag-boat,  '68,  610.  John  De  Cam}),  hire  of  snag-boat. 
'68,  610.  Niks  Work,  hire  of  snag-boat,  '69,  29.— 1873.  N.  G.  Thom,  construc- 
tion of  snag-boat,  '73,  488. 

Difficulty  of  complying  with  regulations  concerning  contracts,  '67,  394 ;  '68,  605. 

Abstracts  of  bids  for  snag-boats,  '67,  380,  'S8A,  393;  '68,  610;  '69,  291;  '73,  488. 

Abstract  of  bids  for  wrecking  steamers,  '67,  384. 

Abstracts  of  contracts,  '67,  382,  ;«5;  '68,  610;  '69,  291;  '73,  488. 

En^neers. 

Chief  of  Bxgineers. 
Reports,  '66,  i,  4,  ii,  41,  iii,  37:  '67,  39;  '68,  58;  '69,  49;  '70,  65;  '71,  57;  '72, 

52;  '73,  56;  '74,  i,  62;  '75,  i,69;  '76,  i,  79;  '77,  79;  '78,  89;  '79,  120. 
Ekginserb  in  Charge. 
Col.  J.  N.  Macomb,  18e7-'70.    Reports,  '67,  376,  :^,  394 ;  '68,  589,  596,  604,  021 ; 

'69  285  301  307  *  '70  391  398. 
Lieut.  Cof.  W.'f.  Raynofds,  1870-73,  '70, 66,  394.    Reports,  '71, 307, 382;  '72, 335. 
Col.  J.  H.  Simpson,  1873,  73,  56. 
Maj.  C.  R.  Surer,  187:W— ,  '73,  56,  486.    Reports,  '73,  486;  '74,  i,  368;  '75,  i,  513; 

'76,  i,  618;  '77,  495;  '78,  649;  '79,  1049. 

Capt.  C.  W.  Howell.    Reports,  '67,  300 ;  '68,  605 ;  '69,  310. 
Capt.  C.  R.  Suter.    Reports,  '69,  303;  '70,  395;  '71,  383. 
S.  T.  Abert,  '69,  50,  296,  301. 
J.  F.  Richardson.    Report,  '68,  594. 

D.  Hiner.    Report,  '68,  597. 

C.  E.  Pierce,  '67,  392;  '68.  602,  607. 

E.  M.  Shield.     Report,  '68,  602,  605,  632 
E.  G.  HamUn.    Report,  '67,  594. 

37  EN 
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ITESTEBUT  RIF£R8— Coatinaed. 

Estimates. 

For  monthly  cost  of  light-draft  snag-boat.  $3,160,  '68,  609,  633. 

By  Captain  HowibII,  1868,  for  building  light-draft  snag-boat,  $29,000,  '68,  621,  633. 

By  Major  Suter,  1875,  for  iron  hull  snag-boat,  $245,000,  '73,  490;  '74,  i,  :J71 ;  '75, 

i,  516;  '76,  i,  622;  '77,  79,  497. 
Financial  Statements. 
'67,  39;  '68,  59;  '69,  301 ;  '70,  66;  '71,  58;  '72.  52;  '73,  57,  492;  '74,  i,  63;  '75.  i, 

67;  '76,  i,  79;  '77,  79;  '78.  89;  '79,  121. 

lieglslatlon. 

Act  of  Congress  July,  1866,  authorizing  construction  of  bridge  over  Missouri  at 

Kansas  City,  '69.  309. 
Operations. 
l866-'67.  Construction  of  snag-boats,  '67.  39,  377.    Removal  of  wrecks  below  St. 

Louis,  '67.  378,  392. 
1867-'68.  Operation  of  sn^ff.boats,  '68.  58,  590,  610,  613.    Removal  of  wrecks  by 

hired  labor,  '68,  591,  600.    Construction  of  sna^-boat«  Long,  De  Russy,  and 

Abert,  '68,  602,  605. 
1868-'69.  Operation  of  snag-boats,  '69.  50,  286.    Completion  of  snag-boat  Thayer, 

'69,  49.    Purchase  of  &edge-boat  Octovia,  '69.  49.    Description  of  snag-boats, 

'69.  292. 
1869-'70.  Removal  of  obstructions  and  dredging,  '70,  65,  391. 
1870-71.  Removal  of  obstructions  and  dredging,  '71,  57,  308. 
1871-^72.  Removal  of  obstructions  and  dredging.  '72,  52,  337. 
1872-73.  Removal    of  obstructions  and  dredging,  '73,  577.     Loss  of  snag-boat 

Thayer,  '73,  57,  486.    Constraction  of  iron  sna^-boats,  '73,  488. 
1873-74.  Removal  of  obstructions,  '74.  i«  62,  368.    Completion  of  snag-boat,  '74,  i, 

369. 
1874-75.  Removal  of  obstructions,  '75,  i,  67,  514. 
1875-'76.  Removal  of  obstructions,  '76,  i,  79,  619. 
1876-77.  Removal  of  obstructions,  '77,  495. 
1877-78.  Removal  of  obstructions,  '78,  8D,  649. 
1878-79.  Removal  of  obstructions,  '79,  120, 1050. 

List  of  obstruotione  remtwetL 


Tear. 

MlBsisaippi  River. 

Missoiiri  Biver. 

Arkansas  River. 

1^- 

xhciiuvuves. 

Snags.    Trees. 

; 

Logs. 

Snags.    Trees. 

Logs. 

Snags. 

Trees. 

Logs.  ; 

i866-'e7.... 

l«67-'a8 

158 
062 

222 
1,605 

140 
50 

1     * 

'68,613. 

I868-'e9.... 

4.648 

7 

8,616 

4 

1 

........ 

18e9-'70 

813 

22,504 

9 

1,413 

10,  M6 

56 

805 

114 

3     TO,  394. 

a87a-'7i 

1, 200 

6,000 

17 

1,110 

6,800 

16 

1,160 

5,025 

16     '71, 58. 

1871-'72 .... 

1,365 

2,621 

12 

2,226 

12,100 

72 

542 

250 

2  '  '72,  330. 

11872-73.... 

1,360 

1,713 

5 

013 

3,665 

28 

110 

44 

'73,480. 

1873-74 

630 

515 

0 

841 

1,408 

14 

1,471 

1.023 

20 

'74.  i,  368. 

J1874-75.... 

1,461 

2,984 

14 

640 

1,670 

23 

663 

1,104 

0 

'76,  i,  515. 

1875-76.... 

1,213 

1.580 

5 

456 

343 

8 

545 

1,274 

5 

'76,  t  620. 

1876-77 

696 

402 

4 

161 

5 

193 

234 

8 

»77,  407. 

a877-78 

880 

3,346 

1 

893 

•  ■  •  • 

12 

430 

1,177 

11 

'78,  65L 

a878-79 

1,133 

2,690 

876 

258 

'79, 1050. 

Phvsical  Characteristics. 

Of  Lower  Mississippi,  '68.  623 :  of  Mississippi,  '70,  398,  402.  Floods  on  Arkansas, 
'69,  299,  351.  Floods  on  Missonri,  '69,  :)51.  Current  observations  on  Arkansas, 
'69,  298.  Abrasion  of  banks  on  Mississippi,  '70,  398.  Danger  of  cut-off  at 
Yicksburg,  '70,  399.  Formation  of  snags,  '68,  624;  '73,  489.  Formation  of 
drift  piles,  '68,  624. 
"Plans. 

By  Capt.  C.  W.  Howell,  for  river  channelers,  '69,  310,  311. 

By  J.  A  Kagan,  for  improvement  of  Mississippi  by  prevention  of  floods,  '70,  400. 
Considered  impracticable,  '70.  402. 
JProjects. 

The  improvement  of  these  rivers  does  not  admit  of  permanent  constructions,  '67, 
379;  '68,  621;  '70,  391;  '73.  489. 

Jj^or  the  removal  of  wrecks,  '67,  378,  :^,  392.  For  the  construction  of  light-draft 
snag-boats,  '68, 59,  597, 599.  For  lighting  reaches  of  Mississippi  River,  '68»  594. 
611. 
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WESTERN  BIFER9— Continued. 

P  rojeets— Continued. 

For  the  improvement  of  the  Missouri  by  rectification  of  channel  and  removal  of 
obstructions  by  hired  labor,  '68,  621,  624. 

By  Lieut.  Col.  W.  F.  RaynoUls,  1870.  for  rebuilding  snag-boat  so  as  to  reduce  draft 
from  4\  to  ^  feet,  '71,  58,  382,  385.  Requirements  of  snag-boats,  '71,  310,  382, 
385.    Necessity  for  iron  hulls,  '72,  340. 

By  M%|.  C.  Suter,  1873,  for  removal  of  trees  from  banks,  the  construction  of  four 
iron  hull  snag-boats,  and  the  maintenance  of  the  river  free  from  snags  for  six 
years,  $3,274,000,  '73,  57,  489:  '75,  i,  67,  516;  '76,  i,  622;  '77,  497.    Compar- 
ative mt-rits  of  iron  and  wooden  hull  snag-boats,  '74,  1,  370;  '75,  i,  516. 
Surveys. 

1867.  Of  Upper  Missouri  and  Arkansas  Rivers,  '68,  59,  591 ;  '69,  50. 

1868.  Continuation  of  surveys,  '68,  58. 

1869.  Of  Lower  Missouri,  Mississippi,  and  Arkansas  Rivers,  '69,  50,  286,  297. 

1870.  Completed  on  Arkansas,  '70,  65,  391.  Progress  of,  on  Missouri  and  Missis- 
sippi, '70,  65,  391. 

1876.  Of  Missouri  above  St.  Joseph,  '76,  i,  627. 

[L.  Y.  8.] 


ITEST  HATEUT  harbor,  CONN.— Survky  of. 

Commerce. 

Statistics,  '76,  i,  234,235. 
Engineers. 

Chief  of  Engixrbrs. 

Report,  '76,  i,  53. 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow,  1875.    Report,  '76,  i,  233. 

H.  N.  Babcock,  1875.    Report,  »76,  i,  234 
Physical  Characteristics. 

Tides,  '76,  i,  234. 
Plan. 

By  Mig.  J.  W.  Barlow,  1875,  for  dredgiug  a  chauuel  60  feet  wide  aud  6  feet  deep  at 
meau  low- water,  at  an  estimated  cost  of  ^11,340,  '76,  i,  234. 
Snrvey. 
1875.  By  H.  N.  Babcock,  »76,  i,  234. 


WESTPORT  (SaugratnclK)  HARBOR,  CONN.— Improvement  of. 

Appropriations. 

1826  (sur^'ey ) $400,    Act  of  May  20. 

1827 1,500,  '71,  801. 

1836 3,000.    Act  of  July  4, 1836. 

1837 3,734.    Act  of  March  3, 1837. 

1838 4,782.    Act  of  July  7, 1838. 

1867 2, 500, '67,  44. 

1870 2,500,  '70,  57. 

Total  to  1879 $18, 416. 

Statement  of  appropriations,  '71,  801.    Appropriations  inadequate  for  work  to  be 
done,  '67,  44 ;  '68,  66 ;  '69,  57. 

Commerce. 

Justitication  of  improvement,  '71,  804;  '73,  1022,  1025;  '79,  323. 
Statistics,  '70,  445;  '71,  801 ;  '72,  900. 
Contracts. 
1870.  J.  Seattle,  for  dry  rubble-stone  work,  $10  per  cubic  yard ;  for  excavation  in 

sand,  40  cents  per  cubic  yard,  '70,  444. 
Abstract  of  bids,  '68,  749. 
Documents.    (Not  published  in  reports.) 
H.  Doc.  18,  39th  Cong.,  2d  Sess. ;  '71,  801. 
EnKineers. 
CuiEF  OF  Engineers. 
Reports,  '67,  44;  '68,  66;  '69,  57;  '70,  74;  '71,  86;  '72,  84;  '73,  92;  '78,  51; 
•79,  56. 
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ITESTPORT  CSauffatvck)  UAJBMQU^  CONN.— Continued. 

E  og^lneers — Continned. 
Engineers  in  Charge. 
Maj.  D.  C.  Houston,  1867-70.    Reports,  '67,  451 ;  '68.  749;  '69,  410. 
Maj.  G.  K.  Waran,  1870^—.    Reports,  '70.  444;  '71,  bOO;  '72,  900;  '73^  1081; 
•79,  'i20. 

A.S81STANT8t 

Capt.  W.H.  Swift,  1887.    Report,  '71,  801. 
H.  N.  Babcock.    Reports,  '71,  802;  '73,  1022. 
J.  P.  Cotton,  '79,  320. 
fistimates*    (See  Plans  and  Projects.) 
Financial  Statements. 

'68,  749;  '69,  410;  '72,  84;  '78,  92,  1022. 
Operations. 
18;]7.  Sea-waU  at  Cedar  Point  completed  for  $1,000 ;  channel  excavated  to  4  feot 

depth,  '71,  801 ;  '73,  1022. 
1867-70.  Work  suspended;  survey  made,  '67,  451 ;  '68,  749;  '70,  74,  444. 
1870-71.  Sea-wall  at  Cedar  Point  repaired;  snrvey  made,  '71,  86,  801,  802. 
1871-79.  Work  saspended;  surveys  made,  '72,  84;  '73,  ^  1021;  '79,  320. 
PJiysical  Characteristics. 
General  description,  '71,  802 ;  '73,  1021,  1022 ;  '79,  321.    Tidal  observationfl,  '73, 92, 
1022. 
Plans. 
By  H.  N.  Babcock,  1871,  for  repairs  and  protection  of  breakwater  and  xemovinff 
loose  rock  iu  channel;  estimated  cost,  $1,424,  '71,  803.    For  improving  canal 
by  dredging  to  a  depth  of  5  feet,  banking  up  and  riprapping  east  aide,  building 
wall,  and  paving  both  banks;  estimated  cost,  1^,3^,  or  without  paving, 
$20,010,  '71,  803;  '73,  1025. 
By  H.  N.  Babcock,  1873,  for  dredging  channel  60  feet  by  6  feet  deep  to  the  head  of 
navigation;  estimated  cost,  ^,000,  '73,  1028,  1025. 
Projects. 
By  Lieutenant-Colonel  Anderson,  1827,  to  straighten  and  deepen  channel  inside  the 
bar  and  construction  of  a  canal  68  feet  by  4  feet  across  &e  "  Great  Mavsh*'  on 
west  side  of  river;  estimated  cost,  $6,128,  '71,  801 ;  '73,  1022. 
By  Mc^or  Houston,  1867,  for  repair  of  breakwater  and  walls  of  the  canal ;  eetimatod 
cost,  $12,153,  '67,  44,  452. 
Surveys. 
1827.  By  Lieutenant-Colonel  Anderson,  '71,  801. 
1867.  Under  direction  of  M^or  Houston,  '67.  451;  '70,  74,  444. 
1870.  Bv  H.  N.  Babcock,  '71,  802;  '72,  84. 
1872.  By  H.  N.  Babcock,  '73,  1021,  1022. 
1878.  lu  progress,  '78,  51 ;  '79,  56,  321.    Bench-marks  described,  '73,  1023. 

[L.  M.  M.) 


ITHITE,  BliACK,  LITTLE  RED,  AND  ST.  FRANCIS  RITEBS, 

ARK.— Improvement  of. 

Appropriations. 


Year. 


1838  (survey) . . 
1886(ftiirT6y)., 
1837  (snnrey) . . 
1870  (allotted). 

1871 . 

1873 

1874 

1870 

1878 

1879... 


i, 


fuS 


$500 
*1,000 


$50,000 
10,000 


10,000 
'56,606' 


10,000 


40,000 
12,000 


it 


$10,000 


t& 


$10,000 


II 


$1,000 


Beferenoet. 


AotofManhl 
Act  of  Jaly  4. 
Act  of  Harch  3. 
'77,408. 
'71,68,377. 
'73.97,4tt. 
'74,  i,  63. 
'76,1,80;   '77,81 
^79,115,908. 
•79, 115,  r 


*  For  surrey  of  St.  Francis,  Bliok.  and  White  Kivcra,  Ark.  and  Mo. 
Total  to  1879,  8204,500. 
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WHITE,  BI.ACK,  I^ITTIiE  RED,  AND  ST.  FRANCIS  RIVERS, 

ARK.— Oontinned. 

Commerce. 

St.  Franoia  Biver, 

Will  not  JQBtify  the  impTOvement,  '73,  477, 479. 
JAUle  Bed  BUwr. 

Benefit  of  improvement  '71,  364. 
WMU  Bicer, 
Benefit  of  impiovement,  '71,  365;  '76,  i,  627;  '77,  501;  '78,  662. 
Statistics,  '77,  501;  '78,  662;  '79,  968. 
Black  Biver. 

'  Benefit  of  improvement  to  commerce,  '71, 376. 
Statistics,  '72,  380,  H.  Doc.  35,  45th  Cong.,  let  Sese. 
Engineers. 
Chief  op  Bnoinbxrs. 
Bep&ria  on  White  Blver, '72,  55;  '73,  63;  '75,  i,  68;  '76,  i,  80;  '77,  80;  '78,  92; 
'79,  115,126.    Black  Biver,  '72,  55;  '79,  118.    St.  Francis  Biver,  '72,  53,  56; 
•73,  56;  '76^  i,  80;  '77,  79;  '79,  115.    White  and  St.  Francis  Bivers,  '73,  57; 
'74,  i,  63 ;  '75,  i,  68.    White,  Block,  and  Little  Bed  Bivers,  '70,  31, 66 ;  '71, 58, 
59;  '72,53. 
Bkgincbbs  in  Charge. 
Lient.  Col.  W.  F.  Baynolds,  1871-73.    Beports  on  White  Biver,  '71,  364 ;  '72,  374. 
Black  Biver,  '71,  :r74;     72,  378.    St.  Francis  Biver,  '71,  356,  361;   '72,  343. 
Little  Bed  Biver,  '71, 361.    White,  Black,  and  Little  Bed  Bivers,  '71,  376;  '72, 
343. 
Col.  J.  H.  Simpson,  1873.    Beport  on  St.  Francis  Biver,  '73,  476. 
M^.  C.  B.  Suter,  ]873-'79.    Beports  on  White  Biver,  '75,  i,  516;  '76^  i,  622;  '77, 
501;  '78,  661;  '79,  1082.    Black  Biver,  '73,  492;   '74.  i,  371;   '76^  i,  627;   '77, 
496. 
M%j.  W.  H.  H.  Benyaord,  1879^—.    BeporU  on  White  Biver,  '79,  969.  H.  Doc.  35, 
46th  Cong.,  2d  Sess.    White  and  St.  Francis  Bivers,  '79,  968 ;  H.  Doc.  35,  46th 
Cong.,  2d  Sess.    Little  Bed  Biver,  H.  Doc.  35,  46th  Cong.,  2d  Sess. 
Abostakts. 
H.  L.  Koons.    Beport  on  St.  Francis  Biver,  '71, 536. 
Jnstin  Straszer.    Bfport  on  White  Biver,  '71, 374.    Black  Biver,  '71, 370.    Little 

Bed  Biver,  '71,  362. 
Alonco  Livermore.    Beports  on  White  Biver,  '71,  366 ;  '72,  375. 
J.  S.  Tennyson.    Bepoit  on  White  Biver,  '71,  366. 
J.  D.  MoKown.    Beport  on  St.  Francis  Biver,  '73,  477. 
Clement  Smith.    Beport  on  White  Biver,  '72, 374. 
D.  W.  Wellman.    Beport  on  White  Biver,  '78,  662. 
A.  H.  BlaisdeiL    Beport  on  Black  Biver,  '72,  378. 
Esttmates. 
fVkiie  Biver. 
By  Lientenant-Colonel  Baynolds,  for  the  removal  of  snags,  wrecks,  and  leaning 

trees,  $170,000,  '71,  366. 
By  Alonzo  Livermore,  for  the  construction  of  wing-dams  and  removal  of  obstruc- 
tions, $60,440,  '71,  370.    For  improvement  of  river  from  James  Fork  to  ForBvth 
by  wing-aams  and  removal  of  obstructions,  $30,375;  from  Forsyth,  Mo.,  to  foot 
of  Bnfialo  Shoals,  Ark.,  $70,845,  '72,  376. 
By  Mf^or  Sater,  for  permanent  improvement  above  Jaoksonport  by  a  system  of 
dikes  and  removal  of  snags,  $7103^34.37,  '76^  i,  626.    For  improvement  at  Buffalo 
ShoaU,  $10,000,  '78,  ^,  663. 
By  Migor  Benyaurd.  for  completion  of  improvement  at  Buffalo  Shoals,  $15,000, 
H.  Doc.  57,  45th  Cong.,  3d  Sess. 
White  and  St.  Francis  Bivere. 
By  M%jor  Benyaurd,  for  continuing  l^e  improvement,  $40,000,  H.  Doc.  57,  45th 
Cong.,  3d  Sess. 
Blaek  Btver. 
By  Lieutenant-Colonel  Baynolds,  for  removal  of  snags,  trees,  etc.,  $50,968,  '71, 
374.   For  improvement  of  river  and  construction  of  snag-boat,  $1 10,561, '  72, 378. 
By  A.  H.  Blaisdell,  for  removal  of  snags,  sunken  logs,  leaning  trees,  and  drift 

piles;  also  building  1,200  linear  feet  of  wing-dams,  ^,561,  '72, 381. 
By  M%jor  Benyaurd,  for  improvement  of  river  by  removing  snags,  leaning  trees, 
and  construction  of  3,500  feet  of  dams,  $80,800,  H.  Doc.  &,  46th  Cong.,  2d  Sess. 
White^  Blacky  and  LiUle  Bed  Bivers. 
By  Lieutenant- Colonel   Baynolds,  for  snag-boat  and  running  expenses  for  6 
months,  $135,000,  '71,  377. 
Little  Bed  Biver. 
By  Lieutenant-Colonel  Baynolds,  for  removal  of  obstroctions,  $38,065,  '71,  363. 
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ITHITE,  BliACK,  lilTTIiE  BED,  AND  ST,  FRA2VCI8  BITBBS, 

ABK« — CoDtinued. 

Estimates— Gontinaed. 
St  Francis  Biver. 
By  H.  L.  KooDB,  for  the  improvement  of  the  riyer  from  the  month  to  Wittsbiiig^h 
by  means  of  wing-dams  and  removal  of  obstructions,  $53/229.76,  '71, 360.  * 
Financial  Statements. 
White,  Black,  and  Little  Bed  Rivers,  *72,  53.    White  and  St.  Francis.  '73,  57, 492; 
'74,  i,  63,372;  '75,  i,  68;  '76.  i,  627 ;  '77,  79,493;  '79,  115,968.    White,  above 
Jacksonport, '75,  i,  68;   '76,1.80,627;   '77,80,502;  '78,92,662;   '79,115,126, 
969, 1082.    8t.  Francis  River,  '72,  53. 
Operations. 


Year. 


1871-72 

1872 -'78 
1873-74 

1874-75 


1875-78 
1878  -79 


White  Eiver. 


St.  Francis  River. 


481  snaKB.  151  trees,  and 


Tv 


2  drift  piles  removed. 


818  snAgs.  1,548  trees,  5 
drift  piles,  2  wreoks, 
and  661  cable  feet  of 
stone  removed. 

Clearing  channel  at  Bof- 
fklo  SnoaU  of  bowlders. 

Removal  of  loose  rock . . . 


White  and^  »t.  Fnmds  |   Betences. 


543  snags,  422  trees,  and  '72, 58, 343. 

8  drift  piles  removed. 

Repairs  to  snag-boat  ■  '73, 4M. 

87  sniurs,  1.668  trees,  and  '74,  i,  872. 

1  drift  pile  removed. 

No  operations '  '75, 1,  68,  .'ilC 


I 


•78.681. 


:  '79,128,1082. 

1    1 — 


^Pliv^sical  f!iiisB*si.<^t<fcyiMticfl» 

White  Biver,  described,  '73,  477.    High  and  low  water,  '71,  372.    Oscillations,  "VS, 

i,  616. 
Black  Jtirer,  described,  '72,  379.    Table  of  shoals,  '72,  382.  i 

St.  Franoia  Biver ,  described,  '73,  477. 
Little  Bed  Biver,  floods,  '71,  363. 
Pians. 
White  Biver. 
By  Alonzo  Livermore,  for  constmction  of  dams  and  removal  of  obstmction^  etc, 

'72.  376. 
By  Mi^or  Suter,  for  constmction  of  dikes  and  removal  of  snags,  '76^  i,  725. 
Black  Biver. 
By  Major  Benyanrd,  for  removal  of  snags  and  leaning  trees;  also  constmction  of 
3,500  feet  of  dams,  H.  Doc.  35,  46th  Cong.,  2d  Sess. 
St.  Francis  Biver. 
By  H.  L.  Koous,  for  improving  the  river  by  wing-dams  and  removal  of  •betmc- 

tions,  '71,  360. 
By  Lieutenant-Colonel  Baynolds,  for  dredging  in  place  of  wing-dams,  '71, 356. 
Little  Bed  Biver. 
By  Lientenant-Colonel  Raynolds,  for  removal  of  obstructions,  '71, 36:^. 
Private  and  Corporate  lVorl£. 
Crib-dam  erected  by  the  State  of  Arkansas  for  the  improvement  of  White  River, 
' 71, 367.    Large  quantities  of  land  donated  by  the  8tat«  of  Missouri  for  improve- 
ment of  the  Black  River,  '72,  380.    In  1870  the  State  of  Missouri  appropriated 
115,000  for  the  improvement  of  the  Black  River,  with  the  proviso  that  Aricaasas 
should  provide  for  similar  improvement ;  Arkansas  failed  to  make  any  appro- 
priation, '72,  380. 
Projects. 

WhiU  Biver. 
By  Major  Suter,  for  the  removal  of  snaes,  leaning  trees,  and  bowlders;  also  the 
constmction  of  dikes,  '74,  i,  63;  '78,  92.    For  constmction  of  7  spur-dikes  of 
stone  at  Buffalo  Shoals  and  the  removal  of  bowlders,  '78,  661. 
St.  Francis  Biver. 
By  Colonel  Simpson,  for  removal  of  obstractions,  '73,  476. 

By  Major  Benyanrd,  to  cut  the  heavy  timber  along  the  banks  of  the  Upper  St. 
Francis;  estimated  cost,  $3,000,  '79,  968. 
White,  Black,  and  Little  Bed  Bivers. 

By  Lieutenant-Colonel  Raynolds,  for  removal  of  obstmctions,  '71,  377, 
White  and  St.  Francis  Bivers. 
By  Major  Suter,  for  removal  of  snags  and  leaning  trees,  '73,  492. 

Surveys. 

183(>.  Of  Black,  White,  and  St.  Francis  Rivers,  ordered  by  act  approved  July  4, 183C 
Of  Black  and  White  Rivers,  onlered  by  act  approved  March  3,  1837. 

1870.  Of  the  St.  Francis,  Cache,  Little  Red,  White,  and  Black  Rivers,  orderecl  by 
act  approved  July  11, 1870,  '70,  31,66. 
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WHITE,  BliACK,  I.ITTI.E  RED,  AND  ST.  FRANCIS  RIVERS, 

ARK.— Continued. 

Surveys— Continued. 
1H70.  Examination  of  the  St.  Francis  Biver  by  H.  L.  Koons.    Beport,  '71,  356. 
1870.  Examination  of  the  Little  Bed  Biver  by  Justin  Straszer.    Report,  '71,  362. 
1870.  Examination  of  the  White  Biver  by  Alonzo  LiTermore,  from  Forsythe,  to 
Jack8oni)ort.    Beport,   '71,  366.    By  Justin   Straszer,   below  Duville  Bluff. 
Beport,  '71,  370. 

1870.  Of  White  Biver  from  Buffalo  Shoals  to  mouth  of  James  Fork,  Mo.,  by  Alonzo 
Livermore.    Beport,  '72,  374. 

1871.  Of  Black  Biver,  by  A.  H.  Blaisdell.    Beport,  '72,  378.    Of  St.  Francis  Biver 
from  Greenville  down,  '72,  56. 

1872.  Examination  of  the  St.  Francis  Biver  byj.  D.  McKown.    Beport,  '73,  477. 
1877.  Of  White  Biver  at  Buffalo  Shoals  bvD.  W.  WeUman.    Beport,  '78, 662. 
1879.  Of  Black  Biyer  by  J.  D.  McKown,  H.  Doc.  57,  45th  Conff.,  3d  Sess. 

1879.  Of  Black  Biver,  Ark.,  ordered  by  act  of  March  3, 1879 ;  assigned  to  M^jor 

Benyaurd,  '79, 118. 
Map. 
Of  Buffalo  Shoals,  White  Biver,  *78,  662. 

[E.  A.  C] 


ITHITE  RITER,  IND.—Impbovement  of. 
Atoropriatiom. 

m,  $25,000,  '79,  148. 

Cflnmerce* 

Bdefit  of  improvement,  '79,  1454. 
EB^neers. 

C)SF  OF  ENGINXBB6. 

sports,  '78,  109;  '79,  148,  149. 
Emneer  IK  Charge. 
hi,  J.  A.  Smith,  '78,  109.    Beport,  '79,  1454. 

Bylajor  Smith,  1879,  for  improvement  from  the  Wabash  to  Portersville  on  the 
ilast  Fork  and  Falls  on  the  West  Fork,  by  removing  sna^  and  deepening  chan- 
el  by  means  of  jetties,  wing-dams,  and  dikes,  at  an  estimated  cost  of  $150,000, 
'9,  148,  1454. 

1878tlxamination  ordered  and  in  progress,  including  East  Fork  to  new  bridge, 

lar  Bedford,  and  West  Fork  to  town  of  Oospore,  '78,  109. 
1879£xamination  completed,  '79,  149. 


IFHITE  RITER  HARBOR,  MICH.— Improvement  of. 
Apprtriatlons. 

18&r $57,000,  '67,25. 

1869  Ootted) 44, 550,  '69,  22. 

1870 20,000, '70,  41. 

1871 20,000,  '71,  39. 

1872 10,000,  '72,  37. 

1873 7,000, '73,  38. 

1874 10,000,  '74,  i,  44. 

1875 10,000,  '75,1,48. 

1876 5,000, '76,  i,  36,  101    '77  107,910. 

1878 12,000,  '78,  122,  1207. 

1879 7,500,  '79,  163. 

Toitol879 $203,050. 

List  of,Je7  to  1874,  '74.  i,  182;  1867  to  1875,  '76^  ii,  482;  1867  to  1879,  '79,  1614. 
Com  nice* 
Harbor  refuge,  importance  as,  '66,  iv,  144;  '76,  li,  484.    Commercial  importance 
of  Ibor.  ^66,  iv,  144 ;  '68,  129 ;  '76,  ii,  484.    Benefits  of  improvement,  '66^  iii, 
34;  8,  128.    Lumbering  and  manufacturing  interests,  '66,  iv,  144. 
Statis-d,  '67, 112;  '68,  128;  '69,  91 ;  '70,  135;  '71,  144;  '72,  188;  '73,  270;  '74, 
i,  1^  '75,  i,  251;  '76,  ii,  483;  '77,  910;  '78,  1207;  '79,  1614. 
Contra^, 
1867.  T.  White,  materials,  '67,  59,  112.    Carkin  &  Kimball,  materials  and  labor, 
'67,»,  112.    B.  N.  Gere,  materials,  '67,  59, 112.    Fox  &  Howard,  dredging 
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^THITE  RIV£B  HARBOR,  HICH.— ContiiiiieiL 


' 


C  ontrac  ts  —Oontinaed. 

per  cubic  yard,  28  cento,  '67,  59,  112.-1871.  C.  Fttzsimmoiis,  nftteoaKTl, 
144.--1873.  Agreement  with  £.  C.  Cook  A  Bro.,  materials, '73,  269.-185.  T. 
L.  Kosser  &  Co.,  materials  and  labor,  '75,  i,  250.— 1878.  With  Chicago  Dock 
and  Dredging  Company,  for  materials  and  labor ;  with  James  Corlett,  for  pitf 
extension,  '79,  1613. 
Abstracts  of  bids,  '71,  144;  '75,  i,  250;  '79,  1615. 
Abstracts  of  contracts,  '67.  59,  112;  '68,  129;  '71,  144;  '75,  i,  25a 
engineers* 
Chief  of  Enoinbers. 
Beports,  '66,  iii,  13,  34;  '67,  25;  '68.  34;  '69,  31;  '70.  41;  '71,  39;  '72,37;  *73, 
38;  '74.  i,  43;  '75,  i,  48;  '76^  i,  101 ;  '77,  106;  '78, 121 ;  '79,  163. 

Mig.  J. B.  Wheeler,  1866-^69.    Seporto,  '66^  iv,  143;  '67,  111;  '68^  1S8.   Szttiel 

nom  report,  '76,  ii,  484. 
Capt.F.  U.Farqnhar,  1869-^2.    Reports,  '69,  90;  '70,  138;  '71,  143;  '78,  IW. 
Capt.  S.  M.  Mansfield,  1872-'—.    Reports,  '72. 188 ;  '73, 269 ;  '74,  i,  180 ;  '7S.  i,25$ 

'76,  ii,  481;  '77,  910;  '78,  1206;  '79.  1613. 

A88I0TANT. 

Capt.  A.  Mackenzie.    Reports,  '67,  111 ;  '68,  128. 
Estimates*    (See  also  Plans  and  Projects.) 
By  Major  Wheeler,  1866,  for  a  revetted  cnt,  1170,530.80,  '66,  i,  13,  iv,  144, 145,  «; 

'67,  25.111;  '68,  129;  '74,  i,  181,  !8B;  '76,  «,  482,  484. 
By  Captain  Farquhar,  additional  for  completion,  $50,000,  '69,  91 ;  '76^  u,  482.    tn. 


Additional  for  dredging,  $10,000,  '71.  39,  144;  '76,  ii,  482. 
By  Captain  Mansfield,  1873,'pier  extension,  dredging,  and  repairs,  $58,000,  '7<9^ 

270;  '76,  ii,  483.    1874.  For  completion,  149,625.®,  '74,  i, 44 ;  '76,  ii,  483.   5t 

Additional  to  complete  project,  $34,525.60,  '76,  i,  101,  li,  463,  484:  ^L^Sfi, 

'76,  ii,  482;  '77,  lOT,  910;  $17,^1.66,  '79,  163. 
l*iXpenditiires«    (See  also  Financial  Statements.) 
Proportionate  amount  for  dredging  outfit,  $8,000,  '70,  134.    For  repaizs,  19-^ 

$19,-333.43,  '76,  ii,  483. 

i^inancial  Statements. 

'66,  iu,  13,  :i4.  iv,  155;  '67,  25:  '68,  34,  129;  '69,  31;  '70,  41, 133, 13&:  '71,  :  144; 
'72,  37,  180,  18rJ;  '73,  38.  270;  '74,  i,  44,  182;  '75,  i,  48,  251;  '76^  i,  101,,  484; 
•77,  107,  911;  '78;  122, 1^07;  '79,  163,  1615. 
Operations. 


Tear. 


Korthslde. 


I 


1867-08 

1868 -*69 
1869 -TO 

1870-71 
1871  -'72 
1872-78 


1878-74 
1874-76 

1876-76 

1876 -'77 
1877-78 
1878-79 


L./L 


600 

266 

200 


L./t 


600 
266 

too 


South  side. 


u 

s 

f 


X.A 


160 


60 


CO 


L.ft.  •  L./L 


862 


06 


862 


68 
28 


150 


50 


Dredg- 
ing. 


Cydt. 
106,877 


64.067 


20,680 


13,670 


12,480 
8.680 
9,150 


Remarks. 


1,000  linear  feet  pOe  reret- 
ment  bnlH;  eonneotian  be- 
tween White  Lake  and 
Lake  MiohiKan  made. 

Harbor  in  bad  condition;  a 
few  piles  driven. 

Dredguff  outfit  booffht;  pile 
driver  Dnilt;  110  feet  pile 
revetment  bnilt. 


Work  by  hired  labor. 


Dred|dngat  16|oettts  per  cabio 
yara  by  United  Stales  appa- 
ratus; repairs  by  hired  labor 

Repairs 

...rdo 


181;  >ii.l& 


m,  ail:   'W,  t 
181. 

70,  4^8:  »K  i, 
181 ;  »  ii,  486. 

71,  agtts  •H,i. 

72,  3^;  'T4,  t 
181._ 

•73,  a|»;  74,  i. 

74,  iU  182. 
76.  £  250;  TC, 


Sand  fences  and  sheath  piling 
built  by  hired  labor. 

Repairs;  wreckxemoved 

Repairs 

do 


I 


BIVERB  AND   HABBOBS.  585 

"^  ITHITE  BIFISR  HARBOR,  ISICH.— Continuea. 

■i  ^teeratioiM— Continned. 

Hi-       Contract  work  compared  with  work  by  hired  labor,  *69,  90;  '70,  134.    Piles,  cost 
•  r  of  driving,  *70,  134;  '71, 143.    Damages  to  the  north  pile  pier  by  a  colliding 

Jb,  yeasel,  '77,  910.    History  of  the  work  to  1875,  '76,  u,  484 ;  to  1674,  '74,  181 :  to 

1878,  ^79,  1614. 
Abstracts  of  materials  used  and  work  done,  '67,  112;  '68, 129;  '70,  134 ;  '71,  143, 
^ft  144;  '72,180. 

Pli78lciU  Characteristics. 
Lake  Michigan;  river  currents  in  general,  '76,  ii,  487.    General  characteristics  of 
^.  White  River  and  Lake,  '66^  iii,  13,  iv,  148,  144 ;  '67,  112;  '73,  270;  '76,  ii,  484. 

H  *  Advance  of  shore  line  from  snrvev  of  1871  to  1873,  202  Imear  feet  on  the  north 

side  and  26  linear  feet  on  the  south  side  of  harbor  piers,  '73,  270. 
fl    PriTate  and  Corporate  UTork. 

Two  parallel  slab-piers,  125  feet  apart,  of  unequal  length,  channel  carrying  5  feet 
,  of  water.    No  improvement  at  this  point  was  recommended ;  entrance  blocked 

I  ■\  by  a  wreck,  '66,  lii,  13,  iv,  143,  144 ;  '76,  U,  484. 

^'     Projects.    (See  also  Estimates.) 

By  Mi^or  Wheeler.  1866,  cut  1,200  feet  south  of  old  entrance,  200  feet  wide,  con- 
necting the  12-foot  curves  in  Lake  Michigan  and  White  Lake,  sheet  pile  pro- 
tection and  crib  piers ;  estimated  cost,  |170,530.80,  '66,  iii,  13,  iv,  144,  145 ;  '67, 
^  111 ;  '68,  34 ;  '74,  i.  180;  '76,  ii,  482. 

By  Capt.  8.  M.  Mansheld,  1873,  pier  extension,  dredging,  and  repairs,  '73,  38,  270; 
'76,  ii,  486, 487.    Bhumd  of  Plans  and  Projects,  ^6,  li,  482. 
*'     SvrveTs. 

1806.  Directed  by  M^or  Wheeler,  made  by  AssUtant  Casgrain,  '67,  111 ;  '76^  u,  484. 
1868.  Directed  by  Mi^or  Wheeler,  '76,  ii,  485. 
1809.  Directed  by  Captain  Farquhar,  '76,  u,  485. 
1871.  Durected  by  Migor  Mansfield,  '76,  ii,  485^  486. 


WI€i£FOBB  HARBOR,  R.  I.— Improvement  of. 

« 
Appropriations* 

1873 $5,000, '73,  89. 

1874 5,000,  '74.  i,  99. 

Commerce* 

Commercial  advantages  of  Wickford,  '73,  973,  975.  Petition  of  citizens  asking  for 
remoYal  of  rocks  and  for  erection  of  light-house,  '75,  ii,  292.  Steamer  &lus 
wrecked  on  James'  Ledge,  '76,  L  208. 

Statistics,  '73,  972,  974 ;  '74,  ii,  240;  '76,  i,  208. 

Contracts. 

1873.  With  Thomas  J.  HUl,  for  dredging  11,213  cubic  yards,  at  40  cents,  '73,  972 ; 
'74,  ii,  239. — 1874.  An  agreement  witn  J.  Van  Patten  for  dredging  13,574  cubic 
yards,  at  18  cents;  also  with  J.  Waters  &,  Co.,  for  removal  of  van  Buren  Rock, 
75  ii  291 
Abstract  o'f  bids,  '73,  972. 
Bngineers. 
Chief  of  Engineers. 

Reports,  '72,  85;  '73,  88;  '74,  i,  99;  '75,  i,  109;  '76^  i,  49. 
Enoinber  in  Charge. 
Mai.  CJ.  K.  Warren,  1672-76.    Reports*  *73,  972;  '74,  U,  239;  •75,  ii,  291;  '76*  i, 
208. 
Assistant. 
H.  N.  Babcock,  1872.    Report,  '73,  974. 

Financial  Statements. 

'73,  89,  972 ;  '74,  i,  99,  ii,  240;  '75,  i,  109,  ii,  292;  '76,  i,  50,  208. 

Operations. 

1873-74.  11,213  cubic  yards  dredged ;  rock  removed,  '74,  ii,  239. 
1874-75.  13,574  cubic  yards  dredged;  rock  removed,  '75,  ii,  291. 
1875-76.  Dredgiujy^  to  widen  channel,  '76,  i,  208. 
History  of  operations,  '75,  ii,  292. 
Physical  Characteristics. 
Site  described,  '73,  88,  973.    Presence  of  rocks  and  shoals,  '73,  973.    Tides,  '73^ 
974,  975. 
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Private  and  Corporate  IVork. 

CouBtraction  of  a  wharf  aud  dredging  of  the  channel  undertaken  by  private  enter- 
prise, '73,  973. 
Project. 
By  M%|.  Q.  K.  Warren,  for  dredging  and  the  removal  of  rook :  estimated  to  ooet 
♦sJ5,000,  '73,  972,  974. 
SiHrvcv 
1872.  By  H.  N.  Babcock.    Report,  *73,  974. 


iriCOIIIICO  RITCR,  MB.— IBCPROVEMBNT  OF. 

Appropriations. 

1872 $5,000,  '72,67,685. 

1873 5,000, '73,  73,  766. 

1874 5,000,  '74,  i,83,ii,25. 

1875 5,000,  '75,  i,87,ii.68. 

1876 5,000,  '76,  i,  64, 5*89. 

1878 5,000, '78,  65,453. 

1879 3, 000, '79,  77,  504. 

Total  to  1879 $3.3,000. 

Commerce, 

Statistics,  '71,  623;  '72,  686;  '73,  766;  '74,  ii,  25;  '75,  ii,  70;  '77,  284;  '78^  453; 
'79r  504. 
Contracts. 
1872.  J.  H.  Teemeyer,  dredging,  at  128  cents  per  cubic  yard,  '73,  765,  766. — 1874.  G. 
W.  Parsons,  dredging,  at  %  cents  and  22  cents  per  cubic  yard,  '75,  ii,  7L — 1678. 
G.  H.  Ferris,  dredging,  at  17^  cents  per  cubic  yard,  '79,  504. 
Abstracts  of  bids,  '73,  7&;  '75,  ii,  71 ;  '79,  504. 
Enfrineers. 
Chief  of  Enginkbrs. 
Reports,  '71,  76;  '72,  67;  '73.  73;  '74,  i,  82;  '75,  i,  87;  '76^  i,  63;  '77,  59;  '78^ 
65;  '79,77. 
Enoinkers  in  Charge. 
Mai.  William  P.  Craighill,  1871-'—.    Reports,  '71,  620,  621;  '72,  685;  '73,  765: 

•74,  ii,  24 ;  '75,  ii,  ^;  '76,  i,  288;  '77,  282;  '79,  502. 
Capt.  Charles  B.  Pmllips,  in  temporary  charge,  1878.    Report,  '78»  451. 

ASSISTAMTS. 

William  Popp.    Report,  '71,  622. 
Capt.  C.  B.  Phillips,  '72,  66;  '76,  i,  289;  '77,  283. 
Henry  Bacon.    Keport,  '75,  ii,  68. 
Estimates. 
By  William  Popp,  1871,  for  dredging  channel  75  feet  wide  by  7  feet  deep  from  the 
bridge  to  nead  of  navigation,  and  building  dikes,  $17,000,  '71,  622,  623.    In- 
creased by  Major  Craighill  to  $20,000,  '72,  67 ;  '74,  ii,  24.    For  annual  dredgins, 
$2,500, '74*  i,  82,  ii,  25. 
By  Major  Craighill^  causes  for  large  increase  of  original  project,  '79,  503.    In  1879| 
to  complete  existing  pioject,  $7,000,  '79,  504. 
Financial  Statements. 
'72,  67,686;  '73,  73,  766;  '74,  i,  83,  ii,  25;  '75,  i,  87,  ii,  68;  '76,  i,  64,  289;  '77.  60, 
283;  '78,  65,  453;  '79,  77,  504. 
Operations. 
History  of,  from  the  commencement  to  1879,  '75,  ii.  69 ;  '79,  502. 
1872-^73.  Channel  dredged  about  25  feet  wide  by  5  teet  to  7  feet  deep,  and  four-fifths 
of  a  mile  long,  from  the  bridge  through  the  shallowest  part  of  the  river,  '73a 
73,  765,  766. 
1873-^4.  Operations  suspended,  '74,  i,  82,  ii,  25. 

1874-75.  12,547  cubic  ycurds  of  material  dredged  under  contract,  '75,  i,  87,  ii,  68. 
1875-^6.  Dredging,  and  1,636  feet  of  dikes  built,  '76,  i,f4,289. 
1876-77.  Operations  suspended,  '77,  59, 283. 
1877-78.  Repairs  to  dikes;  dredging  in  channel  and  basin;  16,147  cubic  yards 

removed,  '7Q,  65,  452. 
1878-79.  Repairs  to  dikes  and  dredging,  '79,  77, 504.    Beneficial  results,  '79, 604. 
Physical  Ciiaracteristics. 
Described,  '71,  622 ;  '75,  ii,  69. 
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iriCOinriCO  BIFEB,  MD.— Contmued. 

PrlTate  and  Corporate  IVork. 

2,700  feet  of  dikes,  built  by  the  citizens,  '71,  623 :  '72,  67,  685 :  '73,  73,  766 :  '74,  i, 

82,  ii,  24;  '75,  ii,  69;  ^76,  i,  289. 
Projects. 
By  William  Popp,  1871,  for  dredging  channel  75  feet  by  7  feet  from  the  bridge  to 

the  head  of  navigation ;  dikes  to  be  built  by  private  parties,  '71^  K21,  623 ;  '72, 

67,  685.    Building  a  portion  of  the  dikes  by  the  Unite4l  States,  '75,  i,  87,  ii,  70. 

Modification  of  original  project  in  1876,  for  channel  50  feet  by  5  ieet,  '77,  59, 

282;  in  1^9,  modified  to  65  Ieet  by  7  feet,  '79,  503. 

1871.  Under  direction  of  M^or  Craighill,  by  William  Popp,  '71,  76,  620.    Beport, 

'71,  6621. 
1878.  Under  dinotion  of  Major  Craighill,  '78,  65,  452. 

[C.  C] 


iri€0]XIl(€0  BITEB  (LTrTLJE),  T A.— Survey  of. 

Commerce. 

Benefit  of  proposed  improvement,  '75,  ii,  144,  146. 
Engineers* 
Chief  of  Exginekbs. 

Beport,  '75,  i,  95. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  S.  C.  E.    Beport,  '75,  ii,  142. 
Assistant. 
John  B.  Duncklce.    Beport,  '75,  ii,  145. 
Physical  Characteristics. 

General,  '75,  ii,  142, 143.    Bar  at  mouth  of  river,  '75,  ii,  145. 
Plans. 
By  S.  T.  Abert,  for  a  pile  Jetty,  2,600  feet  in  length ;  for  dre^inffa  channel  150  feet 
in  width  and  7  feet  in  depth,  at  an  estimated  cost  of  $30,5SS.    For  a  canal  uniting 
Great  and  Ldttle  Wicomico  Birers,  4,480  feet  long,  15  feet  wide  on  the  bottom, 
and  5  feet  deep  at  mean  low- water,  at  an  estimated  cost  of  $57,300,  '75,  ii,  143, 
144, 145. 
Surveys. 
1849, 1856.  Included  in  Coast  Survey,  '75,  ii,  142. 

1674-75.  By  John  B.  Duncklee,  a  survey  of  the  mouth  of  Little  Wicomico  Biver 
and  of  a  proposed  line  for  a  oanal  uniting  Great  and  Little  Wicomico  Bivers. 
Beport, '75,  ii,  142, 145. 


WIIiliAMCTTE    AND    COIiUllIBIA   BIFEBS,  A-om   Portland, 

Oreg^.,  to  the  Sea*— Improvement  of. 

Appropriations. 

1866,  Lower  Willamette $15,000.    Act  of  June  23, 1866;  '66,ii,36. 

1867,  Lower  Willamette 30,000,  '67,  50. 

1868,  Lower  Willamette  (allotted) 21, 000,  '68,  73. 

1869,  Lower  Willamette  (aUotted) 13, 365,  Act  of  April  10,  1869. 

1870,  Lower  Willamette 31,000,  '70.  83. 

1872,  Lower  Willamette 60,000,  '72,  96,  984. 

1873,  Willamette  and  Columbia 20. 000,  '73,  1119. 

1874,  Willamette  and  Columbia 20, 000, '  74,  i ,  1 17. 

1875,  Willamette  and  Columbia 20, 000,  '75,  i,  125,  ii,  755. 

1876,  Willamette  and  Columbia 20,000,  '76,  i,  36, 115,  ii,  652. 

1878,  Willamette  and  Columbia 30. 000,  '78,  i,  137. 

1879,  Willamette  and  Columbia 45, 000,  '79,  181. 

1878.  Mouth  of  Columbia 5,000,  '79,  182,  179L 

1879.  Mouth  of  Columbia 5,000,  '79, 182. 

Total  to  1879 $325,365. 

Statements  of  appropriations,  '75,  ii,  755 ;  '77,  1004 ;  '78,  1323. 
Commerce. 

L(wer  Willamette, 
Commercial  importance  of  Portland,  '66,  iv,  329;  '71,  900;  '72,  987.    Benefit  of 
impi-ovemeut,  '67,  507:  '68,  873;  '69,  470;  '70,  509;  '79,  1829.    Extensive  fire 
in  Portland,  1872;  20  blocks  burned,  '73,  1117;  '74,  ii,  352,  362.    Table  of  dis- 
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Comnierce — Continned. 

tances  from  Portland  to  varions  points  on  the  Willamette  and  Colambia  Rivers. 

'75,  ii,  766, 761.   Shipping  interests  constantly  increasing,  '75,  ii,  751 :  '79, 1829, 

Statistics,  '66,  iv,  329:  '70,  900;  '72,  907;  '74,ii,354;  '75,  ii,752,  753,754;  '76, 

ii,  652;  '77,  1004,  1045;  '78.  1323,  1324,  1337;  '79,  1829. 

Lower  Colun^ha, 

Bapid  increase  of  commeroe,  '71,  900 ;  '75,  ii,  749.    Only  one  vessel  lost  since  the 

tng-boat  service  was  established  (lb69),  '75,  ii,  749. 
Statistics.  '75,  ii,752,  753,  754;  '76.  ii,  652;  '77.  1004,  1006,  1045;  '78;  13», 
1337 ;  '79,  1829,  1853. 
Contracts. 

WUlamette  and  Ck>lumbia. 
1878.  Bailey  &  Taylor,  furnishing  steam  tng,  '78, 1325.    Wilson  Bros.,  fumishins 

steam  tng,  '78,  1325;  '79,  1831. 
Abstracts  oT  bids,  '73,  1119;  '78, 1325. 
Abstracts  of  contracts,  '78.  1325;  '79,  1831. 
Lower  WUlamette, 
Proposals  for  dredging  advertised ;  only  one  bid  received ;  too  high ;  readver- 
tised;  no  bids  received,  '67,  50,  506  j  '(58.  873.    Agreement  made  with  the  city 
of  Portland  for  nse  of  their  dredging  apparatus  free  of  charge,  the  United 
States  to  keep  it  in  repair,  '67,  50,  506. 
Diivineers. 

Chief  of  Enqineers. 
Reports,  '66,iii,26;  '67.  50;  '68.  72;  '69.  63;  '70,  83;  '71,  96;  '72,  95;  '73, 
m;  '74,  i,  117;  '75,  i,  124;  '76,  i,  114;  '77.  122;  '78,  138;  '79. 180,  183,  1863. 
Letter  of  instructions  from,  to  Mi^or  Williamson,  '66,  iv,  331 ;  '68,  876. 
Board  op  Engineers. 
The  Board  of  Engineers  for  the  Pacific  Coast  convened  at  Portland,  Oreg.,  in 
August,  1876,  to  consider  and  report  upon  the  prorject  of  Mig.  J.  M.  Wilaon 
for  improvement  of  the  Willamette  and  Columbia  Rivers  from  Portland, 
Oreg.,  to  the  sea.   Becommended  farther  surveys  and  examinations,  '77,  1019. 
Beconvened  at  San  Francisco,  Cal..  January  17, 1877,  and  recommended  (1)  to 
close  the  channel  on  the  south  side  of  Swan  Island  by  a  dike  7,000  feet  long, 
running  &om  the  upper  end  of  Swan  Island  to  the  south  shore ;  estimated 
cost,  $51,000 ;  (2)  to  close  the  Willamette  Slough,  except  a  channel  100  feet 
wide  in  the  middle,  the  sides  of  channel  to  be  protected  by  cribs ;  estimated 
cost,  t28,000 ;  (3)  to  close  Coon  Island  Slough  by  a  dike  runnins  fiom  San- 
vie's  Island  to  Coon  Island,  the  head  of  the  latter  to  be  revetted ;  oonstmo- 
tion  of  a  dike  from  Nigeer  Tom  Island  to  the  main  shore  above  liie  month  of 
Columbia  Slough,  the  nead  of  Nigger  Tom  Island  to  be  revetted,  and,  if  ne- 
cessary, a  dike  from  its  lower  end  into  the  Columbia  River  for  a  distMioe  of 
600  feet;  estimated  cost.  $100,9.50 ;  (4)  to  construct  two  dikes  across  St.  Helen's 
Bar  on  each  side  of  tne  present  ship-channel,  about  half  a  mile  below  the 
lower  end  of  Sauvie's  Island,  the  dikes  to  be  each  950  feet  long,  flarinff  at  the 
upper  end  to  a  width  of  800  feet  and  narrowing  to  300  feet  at  lower  end ;  esti- 
mated cost,  $87,000,  '77, 1019-1025.    Report,  '77,  1019. 

gjieutonant-Oolonels  Alexander  and  Stewart  and  Mii^ors  Mendell  and  Wilson.) 
igor  Wilson  coincides  with  views  of  board  except  in  reference  to  closing  the 
South  Swan  Island  Channel,  '77,  1025. 
Recommendation  of  Board  of  Engineers  approved  by  the  C^ief  of  Engineers, 
'77,  1026. 
Engineers  in  Charge. 
Mai.  R.  S.  WiUiamson,  1866-^1.    Reporte,  '66^  iv,  327 ;  '67,  606 ;  '68^  872 ;  '69, 
468,  472 ;  '70,  50^^ ;  '71,  904.    Letters  to  the  Chief  of  Engineers,  '67, 511, 513. 
Mai.  H.  M.  Robert,  1871-*73.    Reports,  '71,  898,  899;  '72^  982,  988;  '73,  1116, 

1123; '74,11, 362. 
Maj.  N.  Michler,  1873-75.    Reports,  '74.  ii,  351,  355;  '75,  ii,  730,  737;  '76^  ii, 

632. 
Maj.  John  M.  Wilson,  1875-78.    Reports,  '76,  ii,  646,  649 ;  '77, 1001 ;  '78,  1319; 
T»Q  17JJ7  1791 

Maj.  G.  L.  GUlespie,  187&-»— .    Reports,  '79.  1825,  185:J,  1864. 

A.8SI8TANT8. 

Lieut.  W.  H.  Heuer.    Reports,  '66,  iv,  328 ;  '69,  478. 

Frank  H.  West.,  '68,  874 ;  '69,  496;  '72,  993. 

R.  B.  Randall,  '73,  1118 ;  '74.  ii,  355. 

Lieut.  A.  H.  Payson.    Report,  '79,  1869. 

D.  W.  Taylor,  '79,  1869. 

Robert  A.  Habersham.    Report,  '77, 1007. 
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Estimates. 

Lower  WillameUe. 

By  Lieutenant  Heuer,  for  dredging,  |30,000,  '66^  iii,  36. 

By  Mi^or  Williamson,  additional  for  completion,  |*^5,000,  '67,  51.    1870.  For  com- 
pletion of  work  at  Swan  Island,  $26,000,  '70,  509. 
WUlameUe  and  Columbia, 

By  Mi^or  Wilson,  1976,  for  closing  channel  north  of  Swan  Island,  $148,300,  '76^ 
u,  646,  651.  For  partially  closing  WUlametts  Slough,  $29,910,  '76^  ii,  647,  651. 
For  closing  Coon  Island  Slough,  with  accessory  dikes,  $67,550,  '76,  ii,  648.  For 
removing  a  part  of  Warrior  Rock,  with  accessory  dikes,  $52,900,  '76,  ii,  650, 
651.  Total  for  improving  the  Willamette  and  Columbia  Rivers  from  Portland, 
Oreg.,  to  the  sea,  $^,526,  '76^  ii,  651. 

By  M^or  Wilson,  1876,  for  closing  the  channel  on  south  side  of  Swan  Island, 
$87,000,  '76b  i^  647,  651. 

By  Board  of  Engineers,  1877,  for  a  dike  across  channel  on  south  side  of  Swan 
Island.  $51,000,  '77,  1021.  Closing  WUlamette Sloush,  except  a  channel  100 feet 
wide,  $28,000,  '77.  1022,  1025.  For  closing  Coon  toland  Slouffh,  revetment  of 
Coon  Island,  a  dike  from  the  upper  end  of  Nigger  Tom  Island  to  main  shore ; 

-  also  a  dike  rrom  lower  end  of  Nigger  Tom  Island  to  deep  water  in  the  Colum- 
bia, $100,950,  '77,  1024.  Two  dikes  across  St.  Helen's  Bar,  each  950  feet  long, 
$87,000,  '77, 1025.  Total  estimate  as  approved  for  improvement  of  the  Willa- 
mette and  Columbia  Rivers  from  Portland,  Oreg.,  to  the  sea,  $298,974,  '77, 122, 
1025. 
Expenditures. 
Lower  WUlamette, 

lb68.  Repairs  to  dredging  apparatus  Aimished  by  city  of  Portland,  $9,375.93, 
'68b  872. 

1870.  Repairs  to  dredge,  $3,215.39,  '70,  508. 

1873.  Repairs  to  dredge,  $3,016.48,  '73.  1117. 
Willamette  and  Cohmbia, 

1878.  Repairs  to  United  States  dredge,  $2,500,  '78»  1322. 
Financial  Statements. 
Lower  Columbia,  '79,  182,1853.    Lower  Willamette,  '67,  51,507;  '68,  73,873,874; 
'69,64,471,473:  '70,83,508,509;   '71.97,901,904;  '72,96,983;  '73,107,1118. 
Willamette  and  Columbia,  '74,  ii,  363;    '75,  i,  125,  ii,  755;    '76,  i,  115,  ii,  652; 
•77,  123,1006;  '78»  137,1324;  '79,  181,1831. 

Operations. 

Lower  Willamette. 


Yemr. 

Dredging. 

1897 -'fl8 

Oub.ydt. 
2^504 

1868-'e0 
1860 -*70 
1870-71 
1871 -*72 

80,040 
18,887 
2.M65 
27,238 

1872 -7S 

25,725 

1878-74 

17,800 

Remarks. 


Work  done  hv  hired  labor  with  apparatus  ftuniahed  by  tlie 
city  of  Portund ;  repairs  to  dredge. 

Work  done  by  hired  labor  -,  81  snags  removed 

27  snags  removed  {  work  done  by  Bred  labor 

Snags,  trees,  etc.,  removed 

Swan  Island  Cut  completed;  dredged  to  17  feet  at  low-water; 

SDi^  removed. 
5  spar  buoys  placed  in  position  at  Swan  Island  Cnt;  United 

States  dredge  completed. 


Refieraicee. 


'68,72,872. 

'00,400,471. 
>70,  508. 
*71,  880, 004. 
'73.05,982; 'Ve, 

ii,  760. 
'73,1U6;  nSyil, 

768. 
'74,ii,862,  862; 

'75,  U,  758. 


Year. 


Willamette  amd  Columbia. 


Willamette. 
Dredging. 


1874-75  1 
1875-76  j 

1876 -'77  ! 
18n-78  : 
1878-70 


Oub.ydt. 
13,450 
11,200 

21,285 
10,805 
27,305 


Columbia^ 


Dredging. 


C«b.ydi. 
8,760 
16,402 


14,820 


Remarks. 


A  channel  scraped  throngh  Hog's  Back  Bar 


Repairs  to  United  States  dredge 
do 


References. 


'76,  Ii,  758. 
76,  ii,  638,  647, 

640,650. 
»77, 122;  1002. 
'78,  1319.  1320. 
'79,  1788,  1820. 
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Operations — Contiuued. 
1873-74.  Dredge  and  dump-scows  built  by  the- United  States  to  be  ii8ed  on  the 
Willamette  and  Columbia  Rivers,  '74,  ii,  ;^1.    Dam  constructed  across  the  oar- 
roweet  part  of  Percy's  Slough  between  Percy's  and  Bybee's  Island,  '75,  ii,  73G. 
The  dam  washed  away,  '75,  ii,  736. 
Physical  Characteristics* 
Lower  Columbia, 
Higher  than  the  Willamette  during  the  summer  months,  *66,  iv,  328.    Difference 
between  high  and  low  water.  '6^  iv,  330;  '75,  ii,  735.    Erosion  of  shore  at 
Point  Adams,  mouth  of  the  Columbia,  200  feet  toward  Fort  Stevens,  '75,  ii,749 ; 
at  Sand  Island,  '77,  1003.    Comparison  of  the  entrance  to  the  Columbia  River 
with  the  entrance  to  New  York  Harbor,  '75,  ii,  748;  '78, 1003.    Increased  height 
of  Hog's  Back  Bar  £rom  1868  to  1873,  11  ieet,  '73,  1118.    Peculiar  character  of 
tides  on  the  western  coast  of  the  United  States,  '75,  ii,  756.    Qnicksand  bottom 
at  St.  Helen's  Bar,  '76,  ii,  633.    Velocity  and  discharge  of  Columbia  River,  '77, 
1017.    Sand  Island  moved  1,800  feet  in  last  nine  years.  '77,  1003;  '78»  132:2. 
Effect  of  tides  on,  '75,  ii,  734,743;  '77,  1003.    Tables  of  high-water  at  various 
localities,  '75,  ii,  756,757,760:  '77,  1001.    Increased  elevation  of  bars  on  the 
Willamette  and  Columbia,  '76,  ii,  653.    Stages  of  water,  '79, 1826.    Current  ob- 
servations at  month  of  Columbia^  '79, 1873. 
Lower  Willamette. 
General,  '66^  iv,  328;   '75,  ii,  737.    Velocity  and  discharge  of,  '77,  1010,  1011. 
Stages  of  water,  '79,  1826. 

Plans. 

Lower  ColumHa. 

By  Major  Robert,  1871,  to  cut  a  channel  18  feet  deep  across  St.  Helen's  Bar,  *71, 
900 :  for  building  a  pile-dam  across  Percy's  (Columbia)  Sloogh  at  the  widest  and 
shallowest  part,  '74,  ii,  352, 363. 
Lower  Willamette, 

By  Lieutenant  Heuer,  to  dredge  a  new  channel  100  feet  wide,  with  a  depth  of  18 
feet  of  water,  between  Percy's  Island  and  the  main  shore  (88,000  cubic  yards), 
'66^  iv,  328, 331 ;  to  dredge  Swan  Island  Bar  so  as  to  make  a  channel  100  feet 
wide  and  18  feet  deep  (24,444  cubic  yards),  '66,  iv,  328, 331. 

By  Major  Wilson,  for  closing  channel  on  south  side  of  Swan  Island  by  a  dike,  '76^ 
ii,  647. 

Projects* 

Lower  milamette. 
By  M%jor  Williamson,  for  dredging,  to  secure  a  channel  of  at  least  100  feet  wide 
and  18  feet  deep  from  Portland  to  the  mouth  of  the  Willamette,  '68,  872. 
WUlamelte  and  Columlna, 
By  M^jor  Michler,  for  bnilding  a  dam  across  the  narrowest  part,  of  Percy'H  Sloogh, 
at  an  estimated  cost  of  $5,211.16,  '74,  ii,  352;  '75,  ii,  736.    For  improvement  of 

For  irapro'^ 

of 


and  Coon  Islands  by  a  dam ;  (3)  a  dam  across  the  entrance  of  Percy's  Sloagli 
parallel  to  thread  of  river  channel ;  (4)  a  jetty  to  extend  from  lower  end  of 
Percy's  Island,  2,000  feet  in  len^h,  '75,  ii,  734, 735. 

By  Major  Wilson,  1876,  (1)  to  build  a  dike  from  the  upper  end  of  Swan  Island 
to  the  north  shore,  closing  the  north  channel  and  opening  a  new  channel  on  the 
south  side  of  the  island ;  (2)  to  build  a  dike  across  the  head  of  W^illamette 
Slough,  BO  the  lower  end  shall  rest  100  feet  from  shore ;  (3)  to  build  a  dike  acroetn 
the  head  of  Coon  Island  Slongh  and  revet  the  face  of  the  island ;  also  a  dike 
across  from  main  shore  just  above  the  outlet  of  Colombia  Slongh  to  Nigffer  Tom's 
Island,  revet  the  sides  of  the  latter,  and  run  a  dike  from  its  lower  end  to  deep 
water  in  the  Columbia ;  (4)  to  remove  a  portion  of  Warrior  Rock  about  100  feet 
back,  and  run  a  dike  from  the  shore  below  to  receive  the  water  and  lead  it 
through  the  new  channel  at  St.  Helen's  Bar,  '76,  ii,  646-651. 

By  Major  Wilson,  as  modified  by  Board  of  Engineers  and  approved  by  the  Chief 
of  Engineers,  for  the  improvement  of  the  Willamette  and  Columbia  Rivers  from 
Portland,  Oreg.,  to  the  sea:  (1)  to  close  channel  on  the  south  side  of  Swan 
Island  by  a  dike  7,000  feet  long,  '77,  1021.  (2)  to  close  Willamette  Slough  by  a 
dam  near  its  head,  except  a  channel  100  feet  wide  in  t/he  middle ;  the  sides  of 
channel  to  be  protected  by  cribs,  '77, 1028.  (3)  to  dose  Coon  Island  Sloueh  at 
its  head  by  a  dike  running  firom  Sauvie's  Island  to  Coon  Island,  the  face  of  the 
latter  to  be  revetted ;  construction  of  a  dike  from  Nigger  Tom's  Island  to  the 
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Projects — Continned. 

main  shore  Just  above  the  mouth  of  Columbia  Slouch,  the  face  of  Nigger  Tom's 
Island  to  be  revetted^  and,  if  necessary,  a  dike  from  its  lower  end  into  deep  water 
in  the  Columbia,  '77,  1023.  (4)  to  construct  two  converging  dikes  across  St. 
Helen's  Bar  on  each  side  of  the  present  ship-channel,  each  950  feet  long,  '77, 1024. 

Private  and  Corporate  IVorli* 
Lower  Willamette. 


of  Portland  authorizing  the  mavor  to  correspond  with  Colonel  Williamson  and 
fully  inform  him  of  all  facts  at  hand  relative  to  the  Willamette  River  and  cost 
of  work  done  by  the  city,  and  to  tender  him  the  use  of  the  dredging  apparatus 
.owned  by  the  city  free  of  charge,  provided  it  be  kept  in  thorough  repair,  '67, 
50,  575. 
Willamette  and  Columbia, 
Dredging  by  the  Oregon  Steam  Navigation  Company  with  the  United  States 
dredge,  '78»  1320. 


Lower  Willametie* 
Examination  by  Lieutenant  Heuer.    Report,  '66,  iv,  328. 

1867.  Of  Swan  Island  Bar  and  mouth  of  the  Willamette,  under  direction  of  Mi^or 
Williamson,  '68,  873. 

1868.  Of  Willamette  Slough,  by  Assistant  F.  H.  West,  '69,  469. 
1876.  Examination  of  Swan  Island  Bar.  '76,  ii,  647. 

1876.  Of  Post-Office  Bar  and  mouth  oi  the  Willamefte,  under  direction  of  Major 
Wilson,  '78,  137, 1320. 

1877.  Of  Swan  Island,  Post-Office  Bar,  and  mouth  of  the  Willamette,  under  direc- 
tion of  Migor  Wilson,  '78,  137, 13^0. 

Lower  Coltmibia. 

1792.  Under  direction  of  Admiral  Vancouver  of  the  English  Navy,  '79,  1866. 
1839.  By  Sir  Edward  Belcher,  '79,  1866. 

1868-70.  Thi**  locality  was  included  in  the  Coast  Survey,  '73,  1118;  '75,  ii,  745. 
1872.  Of  St.  Helen's  Bar,  under  direction  of  Major  Robert,  by  Assistant  F»  H. 
West,  '72,  96.    1873,  Resurvey,  '73,  1117,1123. 

1874.  Of  Hog's  Back  Bar  between  Tongue  Point  and  Womly  Island,  under  direc- 
tion of  Major  Michler,  '74,  i,  1L7. 

1875.  Of  Hog's  Back  Bar,  under  direction  of  M^lor  Michler,  by  Assistant  R.  B. 
Randall,  '75,  ii,  742. 

1871-'73.  Surveys  of  shore-lines  of  Point  Adams  and  Sand  Island,  by  Samuel  O.  L. 
Potter,  under  direction  of  Major  Robert.    Survey  of  1874,  '75,  ii,  747. 

1876.  Of  bar  at  the  mouth  of  the  Columbia  River,  under  direction  of  Major 
Wilson,  '76,  ii,  651. 

1877.  Of  Sand  Island  and  St.  Helen's  Bar,  under  direction  of  Major  Wilson,  '78, 
137, 1320, 1321. 

Willamette  and  Columbia, 
1876.  Of  Lower  Willamette,  Willamette  Slough,  and  Lower  Columbia,  under 
direction  of  Major  Wilson,  '77, 1001, 1003.    Report,  '77, 1007.    Method  of  boring, 
'77,  1007.    Method  of  gauging,  '77,  1008. 

1878.  Of  St.  Helen's  Bar,  '79.  1827;    of  S^md  Island,  '79,  1828;    of  mouth  of 
Columbia,  '79.  182, 1791 ;  by  Lieut.  A.  H.  Payson.    Report,  '79,  1869. 

Maps. 
Of  Lower  Willamette  and  Columbia  Rivers,  '77,  1006.    Of  Umatilla  Upper 
Rapids,  '78,  1330.    List  of  tracings  and  maps,  '75,  ii,  759,789. 

[E.  A.  C] 


UniiliAMETTE  RIVER  (UPPER),  OREO.— Impbovemekt  of. 
Appropriations* 

1871 J16,000,  '71,  97. 

1873 3,000,  '73,  107. 

1^4 7,500,  '74,1,117. 

1875 25,000,  '75,1,168,11,766;  '76,11,663. 

1876 20,000, '76.1,115,11,660;  '77,123. 
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1878 20, 000  '78,  laS,.  1330. 

1879 12,000,  '79,  181,1334. 

Total  to  1879 ^103, 500. 

The  appropriation  of  1875  called  17^^,  *?S,  J,  125,  ii,770. 
Statement  of  appropriations,  '77,  1035;  '78,  1329. 
Commerce. 
Hapid  increase  o^  '75,  ii,  770;  '77,  1035.    Benefit  of  improvement  to,  *79,  1333. 
STATiSTfCS,  '71,  906;  '75,  ii,  709;  '77,  1035;  '78,  1329;  '79,  1333,  1334. 
Contracts. 
1872.  Joseph  Paqnet,  construction  of  wing-dams,  '72,  985. — 1875.  Peter  A  F.  X« 
Paqnet,  construction  of  wing-dams  and  removal  of  rock,  *76^  ii,  658. — 1877. 
Peter  &.  F.  X.  Paqnet,  wing-dams  and  rook  removal,  '77,  1036.    Grant  A  Stone, 
wing-dams,  '77,  1036;  '78,  1.330.— 1878.  Joseph  Paqnet,  removal  of  rook,  '78, 
1835. 
Abstracts  of  bids,  '73,  1121;  '76.  u,  660;  '77,  1036. 
Abstracts  of  contracts,  '76,  ii,  661;  '77,  1036;  '78,  1330. 
Documents*    (Not  published  in  reports. ) 

M£vj.  R.  8.  Williamson^  report  of  December  12, 1870,  '71,  901. 
Enf^lneers* 
Chief  of  Engineers. 
Reports,  '70,  32, 84 ;  '71,  97 ;  '72,  96 ;  '73,  107 ;  '74,  i,  117 ;  'T5.  i,  125 ;  '76^  i,  116; 
'77,  122;  '78,  137;  '79,  181. 
Engineers  in  4  harge. 
M^j.  R.  8.  WilUamson,  1870-^1,  '70,  84.    Report,  '71,  905. 
Maj.  H.  M.  Robert,  1871-^73     Reports,  '71,  9Ul ;  '72,  984 ;  '73,  1119;  '74,  11,363. 
Mai.  N.  Michler,  1873-^75.    Reports,  '74,  ii,  357 ;  '75,  ii,  760;  '76^  ii,  634. 
Maj.  J.  M.  Wilson,  1875-78.    Reports,  '76,  ii,  654,. 661 ;  '77,  1026 ;  '78,  1385 ;  '79^ 

1788 
Maj.  g!  L.  Gillespie,  1878-^—,  '79,  1831. 
Assistants 
Lieut.  W.  H.  Heuer.    Report,  '70,  905. 

Robert  A.  Habersham,  '75,  ii,  768;  '76^  u,  334;  '78, 1329.    Report,  '79,  1834. 
Estimates. 

^  Bj  Lieutenant  Heuer,  for  improTcment  of  the  river  by  wing-dams,  etc.,  |16,000, 
•71,  909. 
By  Major  Wilson,  for  the  construction  of  cut-off  and  wing-dams,  $39,600;  '76^  ii, 
65(5.    For  the  construction  of  cut-off  and  wing-dams,  rock  removal,  and  re- 
pairs, $80,000,  '77,  1036;  '78,  1329. 
By  Major  Gillespie,  for  annual  dredging  and  repairs,  f  17,500,  '79,  1833. 
IPflnAiftdal  Stateflftents* 

•71,  97,  901 ;  '72,  96,  9a5;  '73,  107, 1120;  '74,  i,  117,  ii,  358;  '75,  i,  125,  ii,  770;  '76^ 
i,  115,  ii,  660;  '77,  123,1036;  '78,  138,  1330;  '79,  181,1334. 
Operations. 


Yeor. 


Remarks. 


1852 

1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
187(>-77 
1877-78 
1878-79 


Scraper  and  onag-boat  built 


Snags  removed  by  blasting. 
Overhanging  trees  cat 


New  snag-boat  built. 
100  overhanging  treei 
Snag-boat  repaired .. 


Wing, 
dams. 


lAn.  ft, 

450 


2,000 

aeo 


630 
4.732 
3,840 


Book 
removaL 


Oub,yda, 


Snags. 


Befereneea. 


Ko, 


30 
222 
479 
900 
707 
901 
1,081 
491 


»76,  ii,  657. 
'72,985. 
'73,1119. 

'74,1,117,11,358.383. 
'76,  i,  125^  11.  760. 
'76,  L  115,11,035, 61 
'77, 122,  1033,  lOM. 
'78,  137,  1332. 
'79,1832. 


Physical  Characterlsties. 

Described,  '71,  906;  '75,  ii,  760;  '76,  ii,  654,661. 
Plan. 

By  M^jor  Wilson,  for  a  system  of  locks  and  dams,  '77,  1036. 
Private  and  Corporate  UTork. 

Wing-dams  built  by  the  People's  Transportation  Company,  '71,  906.  Canal  and 
locks  aronnd  the  Falls  of  the  Willamette  built  by  a  company  aided  by  the  State 
at  a  cost  of  1600,000,  '72,  985;  '75,  ii,  768. 
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Projects. 

By  M%|or  Williamson,  for  wing-dams,  bnlkheads,  etc.,  '71,  909. 

By  H^or  Bobert,  for  the  removal  of  snaes  from  channel,  '71,  901. 

By  M%joT  Michler,  for  the  construction  of  wing-dams,  the  narrowing,  deepenins,  and 

rendering  the  channel  more  uniform;  also  the  removal  of  snch  ledges  or  rock 

and  bowlders  as  may  be  found  in  the  channel.  '75,  ii,  764. 
By  Mijor  Wilson,  for  the  constmction  of  6,000  feet  of  cat  off  dams  and  8,000  feet 

of  wing-dams;  also  the  removal  of  BiasePs  and  Dove's  Rocks,  '78, 1329. 
Surveys. 
Ordered  by  act  of  Joly  11,  1870,  '70,  32,  84;  made  by  Lient.  W.  H.  Hener,  '71,  97. 

Report,  '71,  906. 
1872.  Examination  by  Maior  Robert,  '72,  984. 
1876.  By  Major  Michler,  '76^  ii,  634. 
1877--78.  Examination  and  survey  by  Bf%|or  Wilson,  '77,  1026;  '78, 1326, 1328. 

MaP8. 

Of  the  Upper  Willamette,  '77, 1034;  '78,  1328. 

[E.  A.  C] 


UniilUIlVOTOlir  harbor,  € AI^.— Improybment  of. 

Approprlatioms. 

IWl 1200,000,  '71,  88,  99,  939. 

1872 75,000,  '7a,  97. 

1873 150,000,  '73.  108. 

1875 30. 000, '75,  i,  122. 

1878 20,000,  '78,  135,  1294. 

1879 12,000,  '79,  178,1746,1749. 

Total  to  1879 $487,000. 

Statements  of  appropriations,  '77,  ii,  991;  '79,  1746. 
Commerce. 
Cost  of  lighteraee  very  sreat,  '69.  482;  '71,  943;  '74,  ii,  370.    Rapid  increase  of, 

'74,  ii,  370;  ^75,  ii,  (S2.    Advantages  of  improvement,  '79,  1748. 
Statistics,  '69,  943,  945;  '72,  1009;  '75,  ii,  694;  '76,  ii,  616;  '78,  1293;  '79,  1748. 
Contract*. 
1872.  £.  M.  Benjamin,  constmction  of  3,700  feet  of  breakwater,  '72,  1006;  failed, 
'72,  1006.    Georse  W.  Prescott  &.  Co.,  timber,  '72,  1007.    Benton,  Smith  &  Co., 
timber,  '72, 1006r>-1873.  George  D.  N^le,  stone,  '73,  1131.— 1874.  Mr.  Boechke, 
dredging;  contract  extended  twice,  '75,  ii,  693. — 1878.  Mappa  Sl  Gay,  stone, 
'79,  1747, 1749;  annulled,  '79,  1747.    T.  B.  Hays,  stone,  '79,  1747. 
Abstracts  of  bids,  '72,  1006,1009;  '79,  1749. 
Abstract  of  contract,  '79,  1749. 
JBiii^lmeers. 
Chief  of  £noineeb8. 
Reports,  '69,  64;  '71,  98;  '72,  97;  '73,  108;  '74,  i,  118;  '75,  i,  122;  '76,  i,  113; 
•77.  120;  '78,  135;  '79,  178, 
Engineers  in  Charge. 
MsO.  R.  S.  Williamson,  1869.    Report,  '69,  479. 

M^.  G.  H.  MendeU,  1871-'—.     Reports,  '71,  939;  '72,  1005;  '73,  1129;  '74,  ii, 
369;  '75,  ii,  692;  '76,  ii,  615;  '77,  989;  '78,  1291;  '79. 1746. 
Assistants* 
Lieut.  C.  B.  Sears.    Reports,  '73,  1132;  '75,  u,  692. 
W.  I.  Smith,  '76.  ii,  617. 

By  Miyor  Williamson,  for  breakwater,  $891,959,  '69,  481. 

By  Edward  A.  Flint,  for  crib-work.  |627,000,  '69,  484. 

By  Mfgor  MendeU,  for  6,700  feet  of  breakwater,  $400,000,  '71,  947.    For  protection 

of  the  work,  $30,000,  '74,  ii,  370.    For  completion,  $100,000,  '76,  ii,  617. 
Financial  Statements. 
'71,  99;  '72,  97;  '73,  108,  1132;  '74,  i,  119,  ii,  370;  '75,  i,  122,  u,  694;  '76,  i,  113, 

ii,  617;  '77,  120;  '78,  ia5,  1294;  '79,  178,  1749. 
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WILMIBraTOIff  HABBOR,  €AIi.-0oiitiiia4Ml. 
Operatioiis. 


Year. 


1871- '72 
1*72- '73 


1873-74 

1874.75 

1876-76 
1876- »7T 

1877-78 


1878-79 


Remarks. 


Eight  wings  built 

36ir linear  feet  washed  away;  120  linear 
feet  of  wings  repaired  with  stone ;  flood- 
gates pot  in :  850  linear  feet  crib  and  300 
feet  stone  wings  built;  24,000  cubic 
yards  gravel  riprap. 

1,680  linear  feet  of  Jetties  breakwater  bal- 
lasted with  stone. 

Flood-gates  closed;  head  of  work  rip- 
laDped ;  102  linear  feet  crib  wings  built. 

I>Teaging  by  contract 

Stone  and  clav  dredged  used  to  extend 
training'Wall. 

No  operaaons ;  330  linear  feet  of  the  tim- 
ber-work seriously  damaged  by  teredo 
navalis;  Jetties  injured  by  sea;  depth 
of  water,  0  feet. 

Timber  line  protected  with  stone;  main 
Jettv  raised;  extending  west  training- 
wall:  filling  crib  groins. 


Break- 
water. 


L./L 

830 

8,700 


Dredging. 


Oub.ydt. 


M,087 

21,888 
11,485 


Stone. 


Ton§. 


18,581 

25,778 

4,075 

8,610 
8,249 


6,166 


'73,1008. 

Ta,  108,  lUO,  1U2. 


74,  i,  US.  u,  an. 

'75,  i,  m.  ii,  «. 

'7«,ii,6l6. 
'77, 120, 


'Td,  135,  1292. 


'79,178,1747. 


Physical  Characteristics. 

General,  '71,  944. 
Plans. 

By  Major  WilliamBon,  for  the  improirement  of  Wilmington  Harbor  by  closing  two 
sloughs,  and  to  build  an  artincial  bank  of  stone  or  granite  on  the  sonthem  end 
of  Rattlesnake  Island,  '69,  480. 

By  £.  A.  Flint,  for  7,000  feet  of  breakwater,  crib-work  filled  with  stone,  *69, 483, 484. 
Project. 

By  M^jor  Mendell,  for  constmction  of  6,700  linear  feet  of  breakwater  of  sheet  pile 
and  crib- work  filled  with  stone,  '71,  947. 
Surveys. 

1859.  Included  in  the  Coast  Survey,  '69,  479,  483. 

1868.  By  Major  WilUanuon ;  examination,  '69,  479 ;  '71,  96. 

1871.  By  Mr.  White,  '71,  944. 

1874.  By  Lieutenant  Sears,  '74,  ii,  369. 


WIIiMIHrOTOlir  harbor,  DEIi.-4MPR0TSMBNT  OF. 
Appropriations. 

18a6-'37-'38 132,356,  '70,  4«6, 

1870 15, 000, '70,  71 ;  '71,78,688. 

1872 10,000, '72,76,  779;  '73,80,865. 

1873 6,000, '73,  81,  866;  '74,  ii,  136. 

1874 6,000,  '74,  i,  91,  ii,  136;  '75,  ii,  178. 

1875 10, 000, '75.  i,  97,  ii,  178;  '76^1,269. 

1876 16,000, '76,  i,  59,  270;  "77,260. 

1878. 7,000,  '78,  60,  436. 

1879 3,500,  '79,  72,  441. 

Total  to  1879 $105,856. 

Commerce. 

Statistics,  '70,  426;  '71,  688;  '72,  779;  '73,  866;  '74,  ii,  137;  '76,  ii,  179;  '76^  i, 
270;  '77,  271;  '78,  436;  '79,  441. 
Contracts. 
1871.  S.  P.  Shelboume,  dredging,  at  33  cents  per  cnbic  yard,  '71,  689.    American 
Dredging  Company,  removing  rock,  '71,  689. — 1872.  American  Dredging  Com- 
pany, removing  rock,  at  $50  per  cubic  yard,  '73, 867.    American  Dredging  Com- 
gany,  dredging,  at  25, 32,  and  37  cents  per  cnbic  yard,  '73,  867. — 1873.  Americtn 
dredging  Company,  removing  rook,  at  $37.50  per  cnbic  yatd,  '74,  il,  137.— 1874. 
American  Dredging  Company,  removing  rock,  at  $40  per  cnbic  yard. '75,  ii,  181.— 
1875.  American  Dredging  Company,  removing  rock,  at  $38  per  oabic  yvtdt  '7^ 
ii,  181.    W.  H.  Board,  dredging,  at  15i  cents  per  cubic  yard,  '75,  ii,  181.-1^ 
F.  B.  Colton,  dredging,  at  9i  cents  per  cnbic  yard,  '79,  442.   Thomas  Cuming, 
removing  rock,  at  $35  per  cubic  yard,  '79,  442. 
Abstracts  of  bids,  '71,  688;  '73,  866;  '74,  ii,  137;  '75,  ii,  180;  '77,  261;  '79,  442. 


BIVEBS  AND  HAHBOBS.  595 

miiJUNOTOlf  HARBOR,  DBIi.— Continued. 

Engineers. 

Chief  of  Engineers. 

Beports.  '70,  71 ;  '71,  78 ;  »72,  76 ;  '73,  80  j  '74,  i,  91 ;  '75.  i,  96 ;  '76.  i,  58 ;  '77, 
53;  '78»60;  '79,72. 
Engineers  in  Charge. 

Lieut.  Col.  I.  C.  Woodruff,  1870,  '70,  71.    Beport,  '70,  425. 

Lieut.  Col.  J.  D.  Kurtz,  1870-'77.    Beports,  '71,  688;  '72,  778;  '73,  865:  '74;  ii, 
136;  '75,11,  178:  '76,  i,  269;  '77,  260. 

Capt.  William  Ludlow,  in  temporary  charge,  1877,  '78,  430. 

Col.  J.  N.  Macomb,  1877-'—.    Beports,  '78,  435;  '79,  441. 
Assistants. 

Capt.  M.  B.  Brown.  '71,  77;  '72.  74;  '73,  79;  '74,  i,  90;  '75,  i,  95;  '76^  i,  58. 

Capt.  William  Ludlow,  '77,  52. 

Thomas  Valentine.    Beport,  '78,  435. 

By  Lieutenant-Colonel  Woodruff,  1870,  for  dred^^g,  |40,000,  '70,  427. 

By  Lieutenant-Colonel  Kurtz,  1870,  for  removing  rock,  dredging,  and  surveys, 
$83,000,  '74.  ii,  137 ;  '75,  ii,  179 ;  '76,  i,  270. 

By  Colonel  Macomb,  1879,  to  complete  existing  project,  |10,000,  '79,  441. 
Financial  Statements. 

'71,  78,  688;  '72.  76,  779;  '73,  81,  866;  '74,  J,  91,  ii,  137;  '75,  i,  97,  ii,  180;  '76,  i, 
59,  270;  '77,  54,  261;  '78,  60,  436;  '79,  72,  441. 
Operations* 

Frior  to  1870  confined  to  dredging ;  suspended  since  1840,  '70,  426. 

1870-^1.  Dredging,  '71,  688. 

1871-^2.  Dredging  about  39,000  cubic  yards  of  sand  and  mud ;  28  cubic  yards  rook 
removed  by  b&sting,  '72,  779. 

1872-^73.  24,065  cubic  yards  material  removed  by  dredging,  '73,  80,  865. 

1873-74.  35  cubic  yards  rock  removed,  '74,  ii,  136. 

1874P75.  240  cubic  yards  solid  rock  removed  by  blasting,  '75,  i,  96,  ii,  178. 

1875-^6.  105  cubic  yards  solid  rock  and  30,077  cubic  yaids  mud  and  gravel  removed, 
'76,  i,  269. 
•  1876-'77.  88,000  cubic  yards  mud  removed;  removal  of  rock  in  progress,  '77,  53, 260. 

1877-78.  Bemoval  of  rock  below  Third  street,  and  dredging  between  Iron  Com- 
pany's Whaif  and  Brandywine  Creek,  giving  depth  of  13  feet  and  12  feet, 
respectively,  '78,  60,  435. 

1878-79.  Dredging  mud  and  removal  of  rock,  '79,  72,  441. 
PiiFsicai  Characteristics. 

Described,  '70,  427;  '71,  686. 
Snrveys. 

1835.  By  MaJ.  Hartman  Baehe,  '70,  426. 

1870.  Under  direction  of  Lieutenant-Colonel  Woodruff,  by  A.  B.  Sears,  '70,  426.. 

1874.  Under  direction  of  Lieutenant-Colonel  Kurtz,  '74,  ii,  133. 

1878-79.  Under  direction  of  Colonel  Macomb,  '79,  441. 

[C.  C..J 


IVIIiSOIf  HARBOR,  IV.  T.^Improvi^ment  of. 

Appropriations. 

1875 $10,000,  '75,  i,  58. 

1876 10, 000, '76,  i,  110. 

Commerce. 

Importance  as  harbor  of  refuge, ' 73, 392.   Benefits  of  i  mprovement, ' 68,.9@9 ;  ^73;  .391. . 
Statistics, '73,  391,  392;  '75,  i,  324;  '77,  976;  »78.  Iv71;  '79, 1725. 
Contracts. 
1875.  With  F.  A.  Seymour,  material  and  labor,  '75,  i,  323,  326;  '76,  ii,  574.    With. 
H.  J,  Mowry,  dredging,  at  17  cents  per  cubic  yard,  '75,  i,  323, 326;  '76„ii,574. — 
1877.  With  H.  J.  Mowry,  dredging,  '78,  1271. 
Abstract  of  bids,  '75,  i,  325. 
Abstract  of  contracts,  '75,  i.  326. 
Docnments.    (Not  publisned  in  reports.) 

Ex.  Doc.  62,  33d  Cong.,  1st  Sess.,  '68,  48. 
Engineers. 
Chief  of  Engineers. 
Beports,  '68,  48;  '73,  49;  '75,  i,  58;  '76,  i,  110;  '77, 117;  '78, 135;  '79, 175.. 


596  INDBX  OF 

WlliSOlf  HABBOB,  If.  ¥.-CaDtUiiied. 

Engineers — Continaed. 
Enoinsbks  in  Charge. 
Lient.  Col.  C.  E.  Blunt,  1868.    Report,  '68»  288. 
M»1.  J.  M.  Wilson,  1873-^5,  '73,  391;  '75,  i,  323. 

M%i.  Walter  MoFarland,  1875-^—.    Keports,  »76  li.  574;  '77,  976 ;  '78, 1271 ;  '79, 
1785. 
Assistant. 
James  S.  Lawrenoe,  '73,  3U1. 
Estimates. 
By  Lieatenant-Colonel  Blant,  1888:  Ist  project,  $155,000,  '68;  48,  288;  2d  project 

$50,000,  '68,  289. 
By  Mi^or  Wilson,  1873,  |90,000,  '73,  392;  '75,  i,  324;  '76;  ii,  575,  576. 
By  M^or  MoFarland,  1877,  additional  for  dredging,  $10,000,  '77,  975. 
Financial  Statements. 

'68,  48,  289;  '75,  i,  58, 324;  '76^  i,  110,  ii,  575;  '77,  117,  ii,976;  '78»  132,  1«72;  'W, 
175, 1726. 

Operations. 

l874-'75.  Dredging  4,326i  cnbic  vards,  *75,  i,  384. 

1875-^6.  West  pier  extended  60  linear  feet ;  east  pier  extended  30  linear  feet,  '77, 975. 

1877-^8.  West  pier  extended  120  linear  feet ;  14,308  oubic  yards  dredged,  '78»  131, 
1271. 

1878-^79.  Snperetmotnre  of  eatft  pier  rebuilt,  '79, 1725.    History  of  operations,  '76^ 
ii,  575.    Old  west  pier  breached  in  fall  of  1876 ;  a  sand  and  gravel  barrier, 
extending  from  pier  to  pier,  formed  in  consequence,  rendering  the  harbor  worth- 
less nntilits removal,  '77,  975. 
Piiyslcai  Ciiaracteristics. 

General,  of  Twelve-Mile  or  Wilson's  Creek,  '73,  391.    Harbor  bottom,  '73|  392 ;  '76^ 
ii,  575. 
Private  and  Corporate  Worii. 

About  $26,000  expended  by  private  enterprise.    In  1H46  a  company  eonstmoted  two 
parallel  piers,  150  feet  apart,  extending  360  feet  into  the  lake,  540  linear  feet  of 
wharfing,  and  also  purchased  adredge,  '68,  48;  '73,  391 ;  '75,  i,  323;  '76^  ii,575. 
mans.  t 

1852.  Flan  of  improvement  submitted,  '75,  i,  323. 

J3y  Lieutenant-Colonel  Blunt.  1868,  in  case  the  Niagara  Ship-Canal  should  end  here, 
two  parallel  piers  of  1,000  linear  feet  in  length,  and  drraging  to  14  feet  of  water; 
estimated  cost,  $155,000,  '68,  288,  289. 
Projects. 

By  Xiientenant-Colonel  Blunt,  extension  of  each  pier  400  linear  feet,  and  dredging; 
estimated  cost,  $50,000,  '68,  288, 289. 

By  M%jor  Wilson,  extension  of  both  piers  to  18  feet  of  water,  repairs  and  dredg- 
ing ;  estimated  cost,  $90,000,  '73,  392 ;  '75,  i,  58,  323 ;  '76,  H,  575, 576.  A  trans- 
fer of  the  old  piers  to  the  United  States  necessary  before  beginning  operationfl, 
'73,393. 

By  Mi^or  MoFarland,  1877,  dredging ;  increasing  estimated  ooet  by  $10,000,  '77,  975i 
Surveys. 

1852.  Directed  by  Mi^or  Tumbnll,  '75,  i,  323 :  '76,  ii,  575. 

1866.  Directed  by  Lieutenant-Colonel  JBlnnt,  ^68,  48. 

1873.  Directed  by  Major  Wilson,  made  by  J.  8.  Lawrence,  '73,  49,  391 ;  '7S^  i, 
323*  '.76  ii  575. 

Memoranda  of  soundings,  '73,  398;  '75,  i  32:i:  '7C^  ii,  575. 

Comparison  of  surveys  of  1852-1873,  '76,  ii,  575. 

Maps. 
'7^  ii,  574.    <Qf  the  luu^bor  June  30,  1879,  '79. 1725. 


^J^ISCOlfSnV  RITKR«— (See  Fox  and  Wisconsin;  also  Mississifpi  Kivn 

Reservoirs.  ) 


iriTHIiACOOCHEi:  RIVCR,  GA.— Examination  of. 

Conamerce. 

Does  not  Justify  the^proposed  impiovemest,  '75,  li,  46. 


RIVERS  AND  HARBORS.  597 

UriTHl^ACOOCHEE  RITER,  OA.--Ooiitiniied. 

Chief  of  Enoinebrs. 

Reports,  '75,  i,  84;  '79, 106. 
Sngineebs  in  Charge. 

Lieut.  Col.  Q.  A.  GiUmore,  1875.    Report,  '75,  ii,  45. 

Capt.  A.  N.  Damrell,  1879-^—.    '79, 106. 

E.  Sherman  Gonld,  1874.    Report,  '75,  ii,  45. 
Physical  Characteristics. 

General  description,  '75,  ii,  45,46. 
Plan. 
By  £.  Sherman  Qoold,  for  the  removal  of  rocks  and  shoals,  at  an  estimated  oort  of 
19,900,  '75,  ii,  46. 

Surveys. 

1874.  By  £^  Sherman  Gould,  an  examination.    Report,  '75,  ii,  45. 
It^.  In  progress,  nnder  the  direction  of  Capt.  A.  N.  Damrell,  '79, 106. 


WOIiF  I^AKE  CUT,  INB.^Survby  of. 

Commerce. 

Justification  of  improvement ;  discussion  as  to,  '75,  i,  242.    The  harbor  of  Calumet 
only  .3  miles  distant,  '75,  i,  242. 
Engineers. 
Chief  of  EngiKeers. 

Report,  '75,  i,  46. 
Engineer  in  Charge. 
MiU-  O  L.  Gillespie.    Report,  '75,  i,  241. 
Piiysicai  Characterisiics. 
General,  of  Wolf,  G^  orge,  and  Deer  Lakes,  '75,  i,  241. 

Plans. 

By  Mi^.  G.  L.  Gillespie,  for  a  cnt  1,000  feet  long  connecting  the  15-foot  carve  of  Lake 
Michigan  and  of  Wolf  Lake.  A  north  pier,  1,800  linear  leet  long,  extending  to 
the  18-foot  curve  in  Lake  Michigan ;  a  south  pier,  1,200  feet  long,  extending  to 
12  feet  of  water  in  Lake  Michigan :  also  revetment  of  cut ;  estimated  cost, 
1249,150,  '75,  i,  242. 


WOIiF  RIVER,  WIS.— SUBYSY  of. 

Commerce. 

Justification  of  improvement,  '79,  1549, 1550. 
Statistics,  '79, 1553. 
Engineers. 
Chief  of  Engineers. 

Reports,  '78,  117 :  '79,  156, 157. 
Engineer  in  Charge. 

Maj.  D.  C.  Houston,  1878-^—.    Report,  '79,  1549. 
Assistant. 
J.  Pierpont.    Report,  '79,  1550. 
Piiysicai  Characteristics. 
Description  of,  '79, 1550,  1552,  1553.    Discharge  of  river,  '79, 1551,  1552,    Obstruc- 
tions^ '79,  1552,  1553. 
Plan. 
By  Mi^or  Houston,  1879,  for  removal  of  obstructions  and  construction  of  wing-dams 
and  dikes  for  procuring  a  channel  4^  feet  deep  at  low-water,  to  Shiocton,  and 
3|  feet  deep  to  Simple's  Bridge ;  estimated  cost,  $35,000 ;  '79,  1550, 1552, 1553. 
Surveys. 
1878-^79.  By  J.  Pierpont,  of  Wolf  River  from  Lake  Poygan  to  Red  River,  '78, 117; 

'79, 156,  1549. 
Maps. 
Of  the  river,  and  profile  on  center  line  of  channel,  '79,  1552. 
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irOODBRIDOE  CBEBK,  If  •  JT.— Impbovbmsnt  of. 

Appropriation. 

1879,  $4,000,  '79,  t)8. 

Commerce. 

Jostilication  of  improvement,  '79,  478. 
Statistics,  '79,  480,  481. 
Eni^neers. 
Chief  of  Engineers. 

Reports,  '78»  63;  '79.  67,  75. 
Engineer  in  Charge. 

Col.  J.  N.  Macomb.    Report,  '79,  476. 
Assistant. 
A.  Doerflinger.    Report,  '79,  479. 
Sstimates.    (See  Projects. ) 
Physical  Characteristics. 

Described,  '79,  479. 
Projects. 
By  Colonel  Macomb,  1879,  to  widen  stream  near  Salamander  Dock,  dredging  tbnragh 
shoal  near  Valentine's  Dock  and  constructing  a  pile  revetment  for  the  purpose 
of  straightening  and  strengthening  banks  in  that  vicinity  to  procure  a  unifonn 
depth  of  12  feet  at  mean  high- water  by  80  feet  wide  from  mouth  to  Sidamander 
Dock;  estimated  cost,  $13,b00,  '79,  67,  478,  479,  480. 
Surveys. 

1878.  Ordered  and  in  progress,  '78,  63. 

1879.  Completed  by  A.  Doerflinger,  '79,  76,  479. 


l¥OOD'S  HOIili  (HOIiE)  HARBOB,  MASS.— Im^rotsmbnt  of. 

Appropriations. 

1852.  For  Great  Wood's  Hole  Harbor,  $2,500,  '74,  ii,  277. 
1879.  For  entrance  to  Wood's  HoU  Harbor,  $15,000,  '79,  53,  298. 
Commerce. 
Justification  of  improvement,  '74,  ii,  277,  280,  281. 
Statistics,  '74,  u,  277 ;  »79,  299. 
Engineers. 
Chief  of  Engineers. 

Reports,  '66,  i,  7,  37;  '73,  93 ;  '74,  i,  103;  '78,  51 ;  '79,  53,  56. 
Engineers  in  Charge. 
Col.  J.  D.  Graham,  1865-^66,  '66,  i,  37. 

Maj.  G.  K.  Warren,  1873-^--.    Reports,  '74,  ii,  275;  '79,  297,  299. 
Assistants. 
J.  P.  Cotton.    Report,  '74,  ii,  277. 
C.R.  Mather,  '74,  ii,  277. 
Estimates. 
By  J.  P.  Cotton,  for  improvement  of  straits,  seven  estimates,  varying  from  95,000  to 

$446,000,  '74,  ii,  280,  281 ;  '79,  298. 
By  Miyor  Warren,  for  channel,  $6,000,  '79,  299. 
Financial  Statements. 

'74.  ii,  277  ;  '79,  299. 
Operations. 
1852-^53.  Breakwater  built  on  northern  side  of  harbor,  '74,  ii,  277,  279L 
187a-78.  Surveys  made,  '73,  93;  '78,  51. 
Physical  Characteristics. 

Tidal  obscrvatioDS,  '74,  ii,  276,  278,  279;  '79,  298. 
Plan.    (See  also  Estimates.) 
By  J.  P.  Cotton,  for  improvement  of  strait  by  removing  bowlden  and  dredging 
channel,  '74,  ii,  280. 
Private  and  Corporate  IVork. 

Breakwater  completed  by  private  parties,  '74,  ii,  277. 
Project. 

By  Major  Warren,  to  increase  depth  of  channel  at  Little  Harbor  and  remove  dao- 
gerons  bowlders  from  Wood's  Holl  Strait;  estimated  cost,  $6,000,  '79,  53, 2ft), 
299. 
Sarveys. 
1873.  By  J.  P.  Cotton,  '73,  93 ;  '74.  i,  103,  ii,  275,  277. 
1878.  Made,  '78,  51 ;  '79,  53,  56,  298,  299. 

Soundings  and  observations  for  velocity  and  direction  of  currents,  '74,  ii,  278;  '79i 
299. 
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AFproprlation. 

1872,  |tt2,000,  '72,  67,  686. 
Commerce. 

Statistics,  '72,  700. 
Contract. 

187.S.  Morris  &.  CnmrniiigB,  dredging,  at  18  cents  per  cubic  yard,  '73,  757. 
Abstract  of  bids,  '72,  757. 
Sngineers* 
Chikf  of  Engineers. 

Reports,  '72,  67,  71 ;  '73,  71 ;  '74,  i,  80;  '75,  i,  85;  '76^  i,  62. 
Engineer  in  Charge. 
Maj.  William  P.  CraighiU,  187-i-'76.    Reports,  '72,  686,  699 ;  '73,  757 ;  '74,  ii,  16 ; 
'75,  ii,  63;  '76^1,283. 
Assistant. 
William  Popp.    Report,  '72,  699. 
Financial  Statements. 

'72,  68,  686;  '73,  71,  757;  '74,  i,  80,  ii,  16;  '75,  ii,  63;  '76,  i,  283. 
Operations. 
l872-'73.  Channel,  100  feet  by  7  feet,  dredged,  connecting  the  wharres  in  use  iritii 

the  deep  water  of  the  creek ;  a  basin,  150  feet  square,  dredged,  '73,  71,  757. 
187^-T'4.  A  few  guiding  piles  driven,  '74,  i,  80,  ii,  16. 
1874-75.  Operations  suspended,  '75,  i,  85,  li,  63;  '76,  i,  2a3. 
Pitysicai  Characteristicis. 

Described,  '72,  700. 
Project. 
By  William  Popp.  1872,  adopted  by  Mfgor  Craichill,  for  dredgins  a  channel,  about 
2,000  feet  by  100  feet  by  7  feet,  from  the  head  of  Worton  Creek  to  the  confluence 
of  Worton  and  Times  Creeks;  estimated  cost,  |12,000,  '72,  67,  686,  700. 
Survey. 
1872.  Under  direction  of  li^or  CraighiU,  by  William  Popp.    Report,  '72,  699 


TADKIN  RIVEB,  N.  €.— Improvement  of. 

Appropriation. 

1879,  $20,000,  '79,  87. 
Commerce. 

Conuuercial  importance  of  the  adjacent  conntry,  '79,  629. 
Statistics,  '79,  629. 
Enf^ineers. 
Chief  of  Engineers. 

Reports,  '78,  75;  '79,  87,  88. 
Engineer  in  Charge. 

S.  T.  Abert,  U.  S.  C.  E.,  1878-'—,  '78,  75.    Report,  '79,  626. 
Assistants 

8.  W.  Evans,  1878-^79,  '79,  648.    Report,  '79,  629. 
Messrs.  Bnrr  and  Fisher,  1878-79,  '79,  648. 
JEstimates.    (See  also  Projects.) 
By  S.  T.  Abert,  for  the  improvement  of  Yadkin  River :  (1)  for  steamboat  naviga- 
tion, $444,6^.25,  '79,  627,  640-643 ;  (2)  for  batean  navigation,  $102,393.60,  '79, 
644-647s 
Financial  Statement. 

'79,  87,  627. 
Piiysical  Ciiaraeteristics. 
General,  '79,  628.    Floods,  '79,  628.    Description  of  agricultural  characteristics, 
•79,  628.    Of  obstructions,  etc.,  '79,  630-639. 
Plans. 
By  S.  T.  Abert,  for  the  improvement  of  the  Yadkin  River  to  give  a  d-foot  navigation 
from  Wilkesborough  to  the  railroad  bridge  near  Salisbury :  (1)  for  steamboat 
navigation,  by  dredging,  rock  excavation,  and  Qonstmction  of  locks  and  dams 
and  a  short  canal  around  Bean  Shoal ;  (2)  for  bateau  navigation,  by  rock  exca- 
vation, and  by  the  construction  of  wing-dams,  '79,  647. 
Private  and  Corporate  UTorlc. 
1830-^35.  Improvement  at  Bean  Shoals,  on  the  part  of  the  Yadkin  Navigation  Com- 
pany, '79,  633. 
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Project. 

By  8.  T.  Abert,  for  the  improvement  of  the  river  from  Salisbury  to  the  foot  of  Bean 
Shoals,  by  dredging  and  rock  excavation,  to  permit  navigation  of  steamboats, 
at  an  estimated  cost  of  |81,67X.85,  '79,  67, 647, 648. 
Survey* 
1878-79.  By  S.  W.  Evans.    Report,  '79,  629. 


YAI.I.ABITSIIA  RIVER,  MISS.— Survey  ordered  by  act  of  March  3,  1879, 

»79,  118. 


TAlHHIIil.  RITERy  OREO.— Subvxt  of. 

Gommerce. 

Justification  of  improvement,  '75,  ii,  792,  794. 
Statistics,. '75,  ii,  794,  795. 
Ea^lneers. 
Chief  of  Engineers. 

Reports,  '73,  108;  '75.  i,  185. 
Engineers  in  Charge. 
M%j.  H.  M.  Robert,  1873.    Report,  '74,  ii,  364. 
M^.  N.  Michler,  1873-75.    Beporta,  '74,  ii,  364 ;  '75,  ii,  792. 
Assistant. 
G.  F.  Cramer,  '75,  u,  792. 
Pkyslcal  Characteristics. 

Described,  '75,  U,  792,  794,  795.    Table  of  distances  and  slope  of  river,  '75, 11, 793. 
Plans. 
By  M^jor  Hichler,  1875,  for  dred^nff  and  removing  rock  and  snass,  constroction  of 
locks  and  dama  at  the  navigable  ends,  similar  to  the  wonc  at  Willamette. 
Total  estimated  cost,  $222,500,  '75,  ii,  796,  798. 

1873.  Examination  ordered,  '73,  108.    Made  by  Major  Robert,  '74,  ii,  364. 
1875.  By  M%jor  Michler,  '75,  i,  125,  ii,  792. 


TAZOO  RIVER,  MISS.— Improvement  of. 
Appropriations. 

1873 140,000,  '73,  56,  485. 

1875 12,000,  '75,  i,  69,  522. 

1876 15,000,  '76,  i,  78,  596. 

1878 25,000,  '78,  86,  628. 

1879 15,000, '79,  116,967. 

Total  to  1879 $107, 000. 

Statement  of  appropriations,  '77,  480;  '78»  628;  '79,  967. 
Commerce. 

Statistics,  '74,  i,  366;  '77,  480;  '78,  628;  '79,  967. 

Contract. 

1873.  With  New  Orleans  Wrecking  and  Salvage  Company,  for  removal  of  11  wrecks, 
*74  i  62  364.  ^  mt     ^i  , 

Abstracts'of  fcids,*  '73,  486 ;  '74,  i,  364. 
Enf^lneers. 

Chief  of  Engineers. 

Reports,  '72,  56";  '73,  56;  '74,  i,  62;  '75,  i,  69;  '76,  i,  TT)  '77,  76;  '78,  86;  '79^ 
115. 
Engineers  in  Charge. 

liieut.  Col.  W.  F.  Raynolds,  1872,  '72,  56. 

Col.  J.  H.  Simpson,  1873,  '73,  53. 

Capt.  W.  H.  H.  Benyanrd,  1873,  '73,  53.    Reports,  '73,  485;  '74,  i,  364;  '75,  i, 
522;  '76,  i,  594;  '77.  480;  '78»  626;  '79,  967; 
Assistants. 

J.  D.  MoKown.    Report,  '73,  484. 

J.  Bumey.    Report,  '74,  i,  365. 

J.  Straszer.    Reports,  '76,  i,  594 ;  '78,  627. 


BIVEBS  AND  HARBORS.  601 

TAaSOO  RIVEBt  HIM.-^oniinaed. 

Estimates. 

By  Captain  Benyamd,  1974,  for  improyement  of  river  (coyering  a  period  of  four 
yean)  by  constraction  of  snag-boata  and  the  remoyal  of  snags,  |i20,000,  '74,  i, 
365;  '75,  i,  528;  '76.  i,  696;  '77,  480. 

By  J.  Barney,  1874,  for  tne  constraction  and  operation  of  boats,  '74,  i,  365 ;  '76,  i, 
596. 
FlBancial  Statements. 

•73,  56;  '74,  i,  62;  '76,  i,  69;  '76,  i,  78;  '77,  77;  '78,  86;  '79.  115. 

Operatioiis. 

Dst  of  obstractions.  '73,  483;  '74,  i,  365. 

1873-74.  Nine  wrecks  removed  by  contract,  '74,  i,  62. 

1874-75.  No  operations,  '75,  i^  69,  522. 

1875-76.  Removal  of  obstractions  by  United  States  snag-boat  belonging  to  Ouachita 

River,  '76^  i,  78,  594. 
1876-77.  No  operations,  '77,  76,  480. 
1877-78.  Removal  of  obstractions  by  United  States  snag-boat  belonging  to  Oaaohita 

River,  '78,  86, 626. 
1878-79.  Constraction  of  snag-boat  in  progress  to  be  used  on  several  rivers  jointly, 

•79,  967. 
Project. 
By  Captain  Benyaurd,  1874,  for  the  removal  of  obstractions  bv  use  of  United  States 

snag-boat  to  be  boilt  for  the  river ;  work  to  be  done  by  hired  labor,  '74,  i,  3(% ; 

'75,  i,  522;  '76,  i,  596;  '77,  480;  '78,  626. 

Sonrey. 

1872.  For  removal  of  wrecks  and  obstractions,  '72,  56. 

[L.  T.  S.] 


-    TEIiEiOHTSTOlVE  RITER,  MONT.— Improvement  of. 
Appropriation* 

1879,  $25,000,  '79,  128. 

Commerce. 

Commanication  and  transportation.  '79,  1098.    Nataral  prodaots  and  mining  inter- 
ests tribntary  to  river,  '79,  1099,  1100. 
Statistics,  '79, 1099, 1100. 
Cnffimeers. 
Chief  of  Engineers. 

Reports,  '78»  95;  '79,  128. 
Engineer  in  Charge. 
Lieat.  Ed.  Magoire.    Report,  '79,  1097. 
Operations. 

1878-79.  Work  in  progress  on  Baffido  Rapids  and  sarvey  continaed,  '79,  128. 
Pbyslcai  €iiaracteri»tie»« 
Description  of,  '79, 128, 1097, 1098, 1099, 1101.    Table  of  distances,  '79,  1101, 1102. 
Discharge  pf  river,  '79,  1101. 
Project* 
By  Lientenant  Miwaire,  1878,  to  improve  the  liver  by  the  removal  of  rooks  and  the 
constraction  of  wing-dams  for  tne  anification  of  the  channel,  details  and  cost  to 
be  determined  by  sarvey,  *79, 1098. 
Sarreycu 

1878.  Ordered  and  in  progress,  '78»  95. 

1879.  In  progress  and  onfored  to  be  continaed,  '79,  128,  1097.    History  of  survey, 
'79.  liof,  1102. 


YORK  RIVER,  TA.— Sarvey  ordered  by  act  of  March  3,  1879,  '79,  95. 


TOVOHIOOHENY  RITER,  FA.-Survey  of. 
(See  also  Chesapeake  and  Ohio  Canal.) 

Appropriation. 

1875,110,000.    Act  of  March  3. 
Commerce. 

Iron  and  coal  interests  reqaire  slack- water  navigation  on  river  as  far  ap  as  Con- 
neUsville,  '76^  ii,  84.    Coal  barges;  reqairements  of,  '76,  ii,  85. 
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TOUOHIOOHKNY  RITER,  PA.-Continaed. 

JBni^lneers. 

Chief  of  Engineers. 

Reports,  '73,  60;  '74,  i,  67. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill,  '74,  i,  568. 
Assistant. 

Lieut.  F.  A.  Mahan.    Report,  '74,  i,  559. 


Of  cost  of  project,  1874,  for  slack- water  naviffation  to  depth  of  6  feet  from  HcKeee- 
port  (mouth  of  Toughiogheny)  to  West  Newton,  18.8  miles,  by  permanent  dams 
with  locks,  $688,033,  '74,  i,  559,  563,  566.  Same,  by  plan  of  movable  dams  with 
looks,  11,308,406,  '74,  i,  566. 

In  connection  with  projects  for  extension  of  Chesapeake  and  Ohio  Canal  (which  see) 
for  slack-water  navigation  fix)m  McKeesport  to  Connellsville,  45.3  miles,  to  a 
depth  of  7  feet,  $1,254,040,  '76,  ii,  87. 

Pbysical  Characteristics. 

Distances  from  Pittsburgh,  '74,  i,  527,  560 ;  '76,  ii,  114,  123.    Elevation  above  Ohio, 


512  J  '76,  ii,84. 

Plans. 

By  Lieutenant  Mahan,  1874,  for  movable  instead  of  permanent  dams ;  in  the  project 
for  slack-water  navigation  to  a  depth  of  6  feet  from  McKeesport  to  West  New- 
ton dam,  to  consist  of  navigable  pass  150  feet  wide,  closed  with  Chanoine  wickets 
13  feet  high ;  adjacent  weir  with  sole  6  feet  above  sole  of  pass ;  lock  250  feet  by 
56  feet  by  7  feet ;  plan  involves  use  of  5  locks  and  dams,  '74,  i,  564.  Eatimated 
cost,  $1,308,406:  comparison  with  permanent  dams,  and  plan  rejected  for  exeess 
of  cost  of,  '74, 1,  566. 

By  Major  Merrill,  1874,  for  extension  of  proposed  Chesapeake  and  Ohio  Canal  down 
the  valley  of  the  Yon^hio^heny  to  McKeesport,  '74,  i,  497:  '76,  ii,  65.  Modi- 
fied in  1876  by  terminating  canal  at  Connellsville  (see  Projects),  '76,  ii,  83. 
(See  also  Chesapeake  and  Onio  Canal,  Board  of  Engineers.) 

Projects. 

By  M%{or  Merrill,  1874,  for  slack- water  improvement  to  a  depth  of  6  feet  from  Mc- 
Keesport, at  confluence  of  Yonghiogheny  with  the  Monongahela,  to  Weet  New- 
ton, a  distance  of  18.8  miles,  by  three  locks  and  dams  of  10  feet  lift  each ;  dams 
to  consist  of  timber  cribs  filled  with  stone,  and  locks  of  masonry  250  feet  by  56 
feet,  at  an  estimated  cost  of  |68H,023,  '74,  i,  559,  563.  Compared  with  plan  of 
movable  dams,  and  the  adoption  of  permanent  dams  recommended,  '74,  i,  559, 
566. 

Considered  by  Msijor  Merrill,  1876,  in  connection  with  project  for  extension  of  CIms- 
apeake  and  Ohio  Canal,  q.  v. ;  the  foregoing  project  becomes  slack-water  navi- 

gation  from  McKeesport  to  Connellsvilfe  (proposed  terminos  of  Chesapeake  and 
hio  Canal),  a  distance  of  45.3  miles,  by  means  of  15  locks  and  dama  of  aboat 
10  feet  lift ;  upper  12  locks  to  be  146  feet  by  26  feet,  and  lower  3  locks  250  feet 
by  56  feet;  depth  of  improvement  to  be  7  feet;  dams  of  stone,  '76^  ii,  83,  86. 
Estimated  cost,  (1,254,040,  '76,  ii,  87. 

Sanreys. 

1873.  Ordered  by  act  of  Congress,  '73,  60;  '74,  i,  560.  Completed,  '74,  i,  67.  In- 
definite inHtractions  as  to  limits  of,  '74,  i,  559.  Distances  on  river  from  Pitta- 
burgh,  '74,  i,  560.  Elevation  and  location  of  benches,  '74,  i,  561.  (See  also 
Chesapeake  and  Ohio  Canal. 

[L.  T.  S.] 


ZUMBRO  RIVER,  MINN.— Survey  of.     y^i^^^^r^ 

Commerce.  Al'/     ^^  \^' 

•67, 2iw.  /^c-/,^    ^^^  \v' 

Eniplneers. 

Chief  of  Engineers. 

'66,  ill,  36. 
Engineer  in  Charge. 

Maj.  (}.  K.  Warren,  1866,  '66,  iii,  36.    Report,  '67,  259,  262,  963 
Expenditure^^. 
For  survey,  '67,  262. 
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C9tUaiming  ike  names  of  nvil  employes f  eoniraotorSy  failing  bidders,  ete,,  with  references  to 
each  Htle  in  the  Main  Index  where  mentioned.  Full  references  for  eocA  name  will  be  found 
in  the  Main  Index,  For  corresponding  information  concerning  the  officers  of  the  Corps 
of  Engineers,  see  CuHam^s  Register  of  the  Officers  and  Graduates  of  the  United  States 
Militarg  Academy,  3  voU.  N.  Y,,  D.  Van  Nosirand,  1868,  James  Miller,  1879. 


Abbott,  J.  £.,  Assistant  Engineer, 

Des  Moines  Rapids. 

Rook  Island  Rapids. 
Abert,  8.  T.,  U,  8,  C,  E, 

Accotink  Creek,  Va. 

Aqoia  Creek,  Va. 

Blackwater  River,  Va. 

Catawba  River,  N.  C. 

Chickahominy  River,  Va. 

Cumberland  River. 

Dan  River,  Va.  and  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

French  Broad  River,  Tenn.  and  N.  C. 

Hampton  River,  Va. 

IlUnois  River,  III. 

Leonardtown  Harbor,  Md. 

Little  Wicomico  River,  Va. 

Mataponi  River,  Va. 

Moant  Vernon  channel. 

Nansemond  River,  Va. 

Neuse  River,  N.  C. 

New  River,  Va. 

Nomini  Crook,  Va. 

Norfolk  Harbor,  Va. 

Norfolk  to  Cape  Fear  River,  N.  C. 

Occoqnan  River,  Va. 

Pairan  Creek,  Va. 

Pamlico  River,  N.  C. 

Pamnnkey,  River,  Va. 

Perqnimans  River,  N.  C. 

Potomac  River,  East  Branch  of. 

Rappahannock  River,  Va. 

Roanoke  River,  N.  C. 

Stanton  River,  Va. 

Totuskey  River,  Va, 

Urbana  Creek,  Va. 

Washington  and  Georgetown  Harbors. 

Western  Rivers. 

Yadkin  River,  N.  C. 
Adams,  G.  P.,  Contractor, 

Soutn  Haven  Harbor,  Mich. 
Adams,  Julius  W.,  Assistant  Engineer, 

Connecticut  River,  Conn. 
Adams,  S.,  Contractor, 

Marqnette  Harbor,  Mich. 
AiNSWORTH,  D.  H.,  Assistant  Engineer. 

Dakota  River,  Dak. 

St.  Croix  River,  Wis.  and  Minn. 

Snake  River,  Greg. 
Albany  Dredging  Compajtt,  Contract- 
ors. 

Appomattox.River,  Va« 

Connecticut  River,  Conn. 


Albany  Dredging  Company— Cont'd. 

Delaware  River  (Fort  Mifflin  Bar). 
Algrr,  8.  B.,  Contractor. 

Chio  River. 
Allard,  James,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Allen,  Edw.,  Contractor. 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 
Allen,  J.  W.  P.,  Contractor, 

Oswego  Harbor,  N.  Y. 

Sodns  Harbor  (Groat).  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Allen,  R.,  Contractor, 

Charlotte  Harbor,  N.  Y. 
Almy,  G.  C,  Assistant  Engineer, 

Stoningtou  Harbor,  Conn. 
American  Dredging  Company,  Contract' 
ors. 

Baltimore  Harbor,  Md. 

Broadkiln  River,  Del. 

Cohansey  Creek,  N.  J. 

Darien  Harbor,  Ga. 

Delaware  River. 

James  River. 

New  Castle  Harbor,  Del. 

Savannah  River  and  Harbor,  Ga. 

Schuylkill  River,  Pa. 

Susquehanna  River,  Md. 

Wilmington  Harbor,  DeL 
Ames  &>  Emery,  Contractors, 

Ontonagon  Harbor,  Mich. 
Ammen,  Daniel,  U,  S,  N, 

Providence  River  and  Harbor,  R.  I. 
Anderson,  James  C,  Assistant  Engineer, 

Transportation  Routes  to  the  Seaboard, 
Southern  Route. 
Andrews,  G.,  Contractor, 

Tchefuncte  River,  La. 
Andrews,  James,  Contractor. 

Belfast  Bay  and  Harbor,  Me. 

Boston  Harbor,  Mass. 

Cocheco  River,  N.  H. 

''Gut,"  opposite  Bath,  Me. 

Richmond's  Island,  Me. 

Saco  River,  Me. 
ARC^ER,  W.  M..  Contractor, 

Kanawha  River  (Great),  W.  Va. 
Arkansas  and  White  River  Wrecking 
Company,  Contractors. 

Western  Rivers. 
Atlantic  Dredging  Company,  Contract- 
ors. 

Belfast  Bay  and  Harbor,  Me. 
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Atijlktic  Dredging  Compaky— Conf  d. 

Boston  Harbor,  Mass. 

Cocheco  River,  N.  H. 

East  River,  N.  Y. 

New  Bedford  Harbor,  Mass. 

New  Haven  Harbor,  Conn. 

Penobscot  River,  Me. 
Atlantic  Works,  Contraeiors. 

Mississippi  River,  at  its  moatb. 
Babcock,  H.  N.^  AstUtani  Engineer. 

Honsatonic  River,  Conn. 

New  Haven  Harbor,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 

West  Haven  Harbor,  Conn. 

Westport  Harbor,  Conn. 

Wickibrd  Harbor,  R.  I. 
Bachs,  a.  D.,  Sup^ntendemtCoaetSwrvejf, 

Cape  Fear  River,  N.  C. 
Baghe,  R.  M.,  Aesieiant  Engineer. 

Delaware  River. 

Reedy  Island,  Del. 
Bacon,  Henry,  Aeeistani  Engineer. 

Cape  Fear  River,  N.  C. 

Chester  River,  Md. 

Crisfield  Harbor,  Md. 

Eagle  Harbor,  Mich. 

Elk  River,  Md. 

Kanawha  River  (Great). 

Leonardtown  Harbor,  Md. 

Ontonagon  Harbor,  Mich. 

Superior  Cit^  Harbor,  Mich. 

Wicomico  River,  Md. 
Bailey,  D.  E.,  Cantraetor. 

Black  River  Harbor. 

Buffalo  Harbor,  N.  Y. 
Bailey,  G.  A.,  Contrttotor, 

Penobscot  River,  Me. 
Bailey,  J.  E.  ^  D.  E.,  Coniraeiore. 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 
Bailey  &  Denny,  Contractore. 

Boffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Bailey  A,  Tayix)R,  Contractore, 

Willamette  and  Columbia  Rivers,  Oreg. 
Baker,  H.,  Contractor. 

Ohio  River. 
Baker,  W.  J.t  Contractor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Ball,  John  A..  Contractor. 

Oalcland  Harbor,  Cal. 
Ball  d&  Platt,  Contractore. 

Columbia  River,  Canal  around  Cascades. 
Baltimore  Bridge  Company,  Contractore. 

Rock  Island  Bridge. 
Bangs  &,  Dolby,  Contractore. 

Cape  Fear  River,  N.  C. 
Barker,  C.  S.,  Contractor. 

Huron  (Lake),  Harbor  of  refn^. 

St.  MaiV's  River  and  Canal,  Mich. 
Barker,  C.  C,  &  Son,  Contractore. 

Fox  and  Wisconsin  Rivers.  Wis. 

St.  Mary's  River  and  Canal,  Mich. 
Barker  &  Bodwell,  Contractore. 

Delaware  Breakwater. 
Barker  &,  Williams,  Contractore. 

St.  Mai^s  Falls  and  Canal,  Mich. 
Barker,  Williams  &  Bangs,  Contractore, 

St  Mary's  River  and  Canal,  Mich. 


Barmors,  D.  8.,  Contractor, 

Mississippi  River,  between  Falls  of  St. 
Antnony  and  Cairo. 

Wabash  River,  Ind. 
Barnes,  C.  C,  Contractor. 

Manitowoc  Harbor,  Wis. 
Barney,  Q.,  Aeeietant  Engineer. 

Memphis  Harbor. 

Mississippi  River,  between  Cairo  and 
mouth. 
Barnby,  J.,  Aeeietant  Engineer. 

Red  River,  Tex.,  etc 
Barret,  Mr.,  Aeeietant  Engineer. 

Ohio  River. 
Barrett,  S.  M.,  Contractor. 

Sheboygan  Harbor,  Wis. 
Bartlett,  J.  £.,  Contractor. 

Boston  Harbor,  Mass. 
Bateman,  C.  B.,  Aeeietant  Engineer, 

Wabash  River,  Ind. 
Bates,  Chas.  J.,  Aeeietant  Engineer, 

Cambridge  Harbor,  Md. 

Queenstown  Harbor,  Md. 
Bayless,  Mr.,  Aeeietant  Engineer, 

Des  Moines  Rapids. 
Beard,  W.  H.,  Contractor, 

Appomattox  River,  Ya. 

Chester  River,  Md. 

Delaware  River. 

Port  Jefferson  Harbor,  N.  Y. 

Washington  and  Georgetown  Harbors. 

Wilmington  Harbor,  I^L 
Bbardsley,  Messrs.,  Contractore. 

Bridgeport  Harbor,  Conn. 

Connecticut  River,  Conn. 

New  Haven  Harbor,  Conn. 

Norwalk  Harbor,  Conn. 
Beattie,  J.,  Contractor. 

Block  Island,  R.  I. 

Port  Jefferson  Harbor,  N.  Y. 

Westport  Harbor,  Conn. 
Beattie  A.  Drbbbeb,  Coniraeiore, 

Southport  Harbor,  Conn. 
BECKwrrH,  Geo.,  Aeeietant  Engineer, 

Bridgeport  Harbor,  Conn. 
Bell,  £.,  Aeeietant  Engineer, 

Minnesota  River. 
Bell,  J.  E.,  Aeeietamt  Engineer, 

Kanawha  River  (Little),  W.  Va. 

Monongahela  River. 

Sandy  River  (Big),  Ky. 
Bellbvue  Quarry  Company,  Contractore, 

New  Castle  Harbor,  Del. 
Bbnjamin,  E.  M.,  Contractor, 

Wilmington  Harbor,  Cal. 
Bennet,  £.,  Aeeietant  Engineer, 

Des  Moines  Rapids. 
Benson,  C.  B.,  Contractor. 

Hudson  River,  N.  Y. 
Bentlby,  H.  a.,  Aeeietant  Engineer, 

Fall  River  Harbor,  Mass. 

Narragansett  Bay. 

New  Bedford  Harbor,  Mass. 

Pawtucket  River,  Conn. 

Providence  River  and  Harbor,  R.  I. 

Stouington  Harbor,  Conn. 

Thames  River,  Conn. 
Benton,  Smith  A  Co.,  Contractore, 

Wilming^n  Harbor,  CaL 
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Behriek,  J.  M.,  Aaswtapt  Engineer, 

Sheboygan  Harbor,  Wis. 
Berthelst,  Jr.,  J.  K.,  Oveneer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Bkuck,  C.  H.,  Aeeietant  Engineer. 

Bock  Island  Bapids. 
BioELOW  &  Adsit,  Contractors. 

Otter  Creek,  Vt. 
Bull,  £.  A.,  Coniraetar. 

Thames  River,  Conn. 
BiixiNQS,  E.  L.,  Assietani  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Bird,  H.  D.,  Aseisiant  Engineer. 

Appomattox  River,  Va. 
Bird,  J.  S.,  Aeaistani  Engineer. 

Trinity  River,  Texas. 
Bird  &  Michub,  Contractors. 

Frankfort  Harbor,  Mich. 

Mnskegou  Harbor,  Mich. 
BiRKiB,  Q.  H.,  Assistant  Engineer. 

Housatonic  River,  Conn. 
Bitting,  Hiram,  Contractor. 

Chester  Harbor,  Pa. 
Black  &,  Co.,  Contractors. 

Ohio  River,  Falls  of. 
Blair.  J.  F.,  Contractor. 

Buffalo  Harbor,  K.  T. 
BLAI6DELL,  Mr.,  Assistant  Engineer. 

Opage  River,  Mo. 
Blaisdell,  a.  H.,  Assistant  Engineer. 

Bayou  Bartholomew,  La. 

Black  River,  Ark. 

Cuivre  River,  Mo. 

Current  River,  Mo. 

Bes  Moines  Rapids. 

Fourche  La  Faive  River,  Ark. 

Missouri  River. 
Blaibdell,  J.  A.,  Contractor. 

Plymouth  Beach  and  Harbor,  Mass. 
Blaisdrll,  J.  H.,  Contractor. 

Provincetown  Harbor,  Mass. 
Bl^isdell,  a.,  &  J.  S.  Bailet,  Contract- 
ors. 

Kennebunk  River,  Me. 
Blake,  Percy  M.,  Assistant  Engineer. 

Hyannis  Harbor,  Mass. 
Blanc,  O.,  Assistant  Engineer. 

Transportation  Routes,  Northern  Route, 
Tnird  subdivision. 
Blanchard,  a.  G.,  Aseistant  Engineer. 

Galveston  Bay,  Tex. 
Blickensderfeb,  .J.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
BusDELL,  A.,  Contractor. 

Tennessee  River. 
Blow,  Mr.,  Assistant  Engineer. 

Nottoway  River,  Va. 
BoEHMER,  M.,  Assistant  Engineer. 

Missouri  River. 
BoLLES,  C.  P.,  Assistant  Engineer. 

Cape  Fear  River,  N.  C. 
Bolton,  C.  M.,  Assistant  Engineer. 

Columbia  River,  CanoL 

Coos  Bay,  Greg. 

Coquille  ^iver,  Oreg. 
Booth,  Bartram,  Contractor. 

Chester  Harbor,  Pa. 
BosCHKE,  A.,  Contractor. 

Boston  Harbor,  Mass. 

Merrimao  River,  Mass. 


BoscHKB,  A.— Continued. 

Penobscot  River,  Me. 

Wilmington  Harbor,  Cal. 
Both,  A.  C.,  Aseistant  Engineer, 

Belfast  Bay  and  Harbor,  Me. 

Camden  Harbor,  Me. 

Lincohiville  Harbor,  Me. 

Lubeck  Channel,  Me. 

Penobscot  River,  Me. 
BoTHFiELD,  H.  T.^Assietant  Engineer, 

Boston  Harbor,  Mass. 

Gloucester  Harbor,  Mass. 
BouKER,  A.  A.,  Contractor. 

Housatonic  River,  Conn. 
BowEN,  H.,  Contractor. 

Portland  Harbor,  Me. 
Bowes,  J.  R.,  Assistant  Engineer. 

Muskegon  Harbor,  Mich. 
BowLEY,  J.  £.  &  G.,  Contractors. 

Plymouth  Harbor,  Mass. 
Boyd,  C.  R.,  Assistant  Engineer. 

New  River,  Va. 
Boyle,  B.,  Assietani  Engineer. 

East  River,  N.  T. 
Boyle  &  Roach,  Contractors. 

Ohio  River  Falls. 

St.  Mary's  River  and  Canal,  Mich. 
Boynton  Bros.,  Contractors. 

Boston  Harbor,  Mass. 
Bradford,  Mr.,  Assistant  Enfineer. 

Sacramento  and  Feather  Rivers,  Cal. 
Bradley,  J.,  Contractor. 

Ohio  River. 
Bragdon,  C.  H.,  Contractor. 

Kennebunk  River,  Me. 

Saco  River,  Me. 
Brainard,  M.  F.,  Contractor, 

Cohanse^  Creek,  N.  J. 

Connecticut  River,  Conn. 

Baltimore  Harbor,  Md. 

Housatonic  River,  Conn. 

Pawcatuck  River,  R.  I.  and  Conn. 

PecoDic  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Queenstown  Harbor,  Md. 

Salem  River,  N.  J. 

Schuylkill  River,  Pa. 

Stonington  Harbor,  Conn. 

Wareham  Harbor,  Mass. 
Brainard  &.  Rice,  Contractors. 

Hampton  River,  Va. 

Washington  and  Georgetown  Horljors. 
Brooks,  S.  W.,  Assistant  Engineer. 

Rio  Grande  River  at  Fort  Brown,  Tex. 
Brooks  &  Adams,  Contractors, 

Erie  Harbor,  Pa. 

Grand  River  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 
Brott  &  NoRRis,  Contractors, 

Neches  River,  Tex. 

Sabiue  River,  Tex. 

Trinity  River,  Tex. 
Brown,  A.  P.,  Contractor. 

Baltimore  Harbor,  Md. 
Brown,  H.  S.,  Contractor. 

Galena  River,  111. 

Illinois  River. 
Brown,  John,  Contractor. 

Clinton  River,  Mich. 

St.  Clair  Flate  Ship-Canal,  Mich. 
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Brown,  R.  A.,  Assistant  Engineer. 

Illinois  River,  HI. 

Minnesota  River,  Miun. 
BrowN;  John,  &  Co.,  dmiraetors, 

Saginaw  River,  Mich. 

St.  Clair  Flats  Ship-Canal,  Mioh. 

St.  Mary's  River  and  Canal,  Mich. 
Bryson,  W.  J.,  Assistant  Engineer, 

Fox  and  Wisoonsiu  Rivers,  Wis. 

Grand  Calumet  River,  Ind. 

Pensaukee  River,  Wis. 

Waukeean  Harbor,  III. 
Bryson,  M.  A.,  Contractor, 

Ohio  River. 
Buchanan,  J.  C,  Assistant  Engineer, 

Galveston  Harbor,  Tex. 
BcFORD,  N.  B.,  AftsiHtant  State  Engineer, 

Lickinff  River,  Ky. 
Burgh,  B.  S.,  Contractor, 

Appomattox  River,  Va*. 
BuRGWYN,  C.  P.  E.J  Assistant  Engineer, 

North  Lauding  River,  Va. 
Burke,  W.,  Contractor, 

Great  Sodus  Harbor,  N.  Y. 
Burke,  W.,  &  Son,  Contractors, 

Charlotte  Harbor,  N.  Y. 
BuKNEY,  Joseph,  Assistant  Engineer, 

Choctawhatchee  River,  Ala.  and  Fla. 

St.  Mark's  River,  Fla. 

Yazoo  River,  Miss. 
Burr.  Mr.,  Assistant  Engineer, 

Yaakin  River,  N.  C. 
Byers,  J.  A.,  Assistant  Engineer, 

Kanawha  River  (Great). 
Byrne  &  McKenzie,  Contractors, 

Ohio  River  Falls. 
Cable,  C,  Contractor. 

Ohio  River.. 
Caldwell,  James,  Contractor, 

Marquette  Harbor,  Mich. 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Rocky  River  Harbor,  Ohio. 

South  Haven  Harbor,  Mich. 
Caldwell,  Jr.,  J.  N.,  Assistant  Engineer, 

Guyandotte  River,  W.  Va. 
Caldwell,  M.  O.,  Coniractor, 

Hudson  River,  N.  Y. 
Caldwell  &  French,  Contractors. 

Sodus  Harbor  (Great),  N.  Y. 
Caler,  James,  Contractor, 

Passaic  River,  N.  J. 
Camp,  Irvin,  Assistant  Engineer, 

Erie  Harbor,  Pa. 

Rocky  River  Harbor,  Ohio. 
Campbell.  C.  C,  Contractor, 

Block  Island,  R.  !• 

Bridgeport  Harbor.  Conn. 

Port  Jefferson  Haroor,  N.  Y. 

St.  .lohn's  River,  Fla. 
Cannon,  E.  A.,  Clerk, 

Compiler  o.»  this  Index  (see  Preface). 
Cape  Ann  Granite  Company,  Contractors, 

Boston  Harbor,  Mass. 
Carkin,  W.  S.,  Contractor, 

Calumet  Harbor,  III. 
Carkin  &  Kimball,  Contractors. 

Au  Sable  River  and  Harbor,  Mich. 

New  Buffalo  Harbor,  Mich. 

White  River  Harbor,  Mich. 


Carkin  &,  Sticknry,  Contractors. 

Cheboygan  Harbor,  Mich. 
Carkin,  Stickney  &  Cram,  CoHtraetors, 

Cheboygan  Harbor,  Mich. 

Saginaw  River,  Mich. 
Carpenter,  E.  J.,  Assistant  Engineer. 

Kanawha  River  (Little),  W.  Va. 

Wabash  River,  Ind. 
Carroll,  J.,  Contractor. 

Des  Moines  Rapids. 
Carson,  J.  P.,  Assistant  Engineer. 

Savannah  River  and  Harbor,  Ga. 
Cartwright  &  McCUHDY,  Contractors. 

Grand  River  Harbor,  Ohio. 
Cartwright,  McCuRDYd&Co.,CoNfractori. 

Ashtabula  Harbor,  Ohio. 

Black  River  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Dunkirk  Harbor,  N.  Y. 

Monroe  Harbor,  Mich. 

Rocky  River  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Cary,  J.  S.,  Assistant  Engineer. 

Hiawassee  River,  Tenn. 
Case  &.  Co.,  Contractors. 

Des  Moines  Rapids. 
Case,  C.  G.,  &  Co.,  Contraetore. 

Rock  Island  Rapids. 
Case  &.  Jennings,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Detroit  River. 

Dunkirk  Harbor,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

PultneyviUe,  N.  Y. 

Vermillion  Harbor,  Ohio. 
Casorain,  W.  T.,  Assistant  Engineer, 

Ahnepee  Harbor,  Wis. 

Ashtabula  Harbor,  Ohio. 

Chici^  Harbor,  111. 

Grana  River  Harbor,  Ohio. 

Menomonee  Harhor,  Mich,  and  Wis. 

Oconto  River,  Wis. 

Racine  Harbor,  Wis. 

Saugatnck  Harbor,  Mich. 

South  Haven  Harhor,  Mich. 

Sturgeon  Bay  Harbor,  Wis. 
Cave,  E.  W..  Contractor. 

Galveston  Bay,  Tex. 
Chapin  &  Wells,  Contractors. 

Michigan  City  Harbor,  Ind. 
Chase,  £.  A.,  Assistant  Engineer. 

MonongahiMa  River. 
Chase,  James  A.,  Assistant  Engineer. 

Broadkiln  River,  Del. 
Chase,  L.  S.,  Assistant  Engineer. 

Norwalk  Harbor,  Conn. 
Chesbrough,  E.  S«,  Assistant  Engineer. 

Chicago  Harbor,  III. 
Chicago  Dock  and  Dredging  Company, 
Contractors, 

Kenosha  Harbor,  Wis. 

Racine  Har.bor,  Wid. 

White  River  Harbor,  Mich. 
Childs,  a.  G.,  Assistant  Engineer, 

Portland  Harbor,  Me. 
Christian,  W.  H.,  Assistant  Engineer. 

Ohio  River. 
CiNcnmATi  Wrecking  Boat  Company, 
Contractors. 

Western  Rivers. 
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CLAFPy  Geoboe,  Coniraetar. 
Hyannis  Harbor,  Maes. 
Plymouth  Beach  and  Harbor,  Mass. 
CuilRK,  Ambrose,  Contractor, 

Buffalo  Harbor,  K.  T. 
CiARK,  £.  C,  Foreman, 

Saperior  City  Harbor,  Wis. 
Clark,  J.,  Contmotor. 

Dea  Moines  Rapids. 
Clark,  J.  P.,  Contractor. 

Sebawaing  River,  Mich. 
Clark,  W.  B.,  Contractor, 

Umpqna  River,  Oreg. 
CiARK,  W.  D.,  A$9i9tant  Engineer, 

Rock  Island  Rapids. 
CuNTON,  Db  Witt,  Survejfor. 

Hndson  River,  N.  T. 
Coats  &,  Gser,  Contractors. 

Saagatnck  Harbor,  Mich. 
COBURN,  R.  G.,  Contractor. 

Superior  City  Harbor,  Wis, 
CoBURN  A.  Rat,  Contractors. 

Supeiior  City  Harbor,  Wis. 
COLBURN,  W.  C,  Contractor. 

Monroe  Harbor,  Mich. 
Cole,  C.  M.,  Contractor. 

Ohio  River. 

Wabash  River,  Ind. 
Cole  &,  Hammond,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthony. 
Collins,  H.  C,  Contractor. 

Mississippi  River,  at  its  mouth. 
Collins,  H.  C,  Assistant  Engineer. 

Corpus  Christi  and  Aransas  Pass,  Tex. 

Pearl  River,  Miss. 
Collins,  J.  N.,  ^  Co.,  Contractors, 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
COLTON,  F.  B.,  Contractor. 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor,  Ohio. 

Norfolk  Harbor^  Va. 

Salem  River,  N.  J. 

Wilmington  Harbor,  Del. 
Connolly,  R.  A.,  Contractor. 

Grand  Haven  Harbor,  Mich. 

Kenosha  Harbor,  Wis. 

Manitowoc  Harbor,  Wis. 

New  Buffalo  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Sangatuok  Harbor,  Mich. 

Two  Rivers  Harbor,  Wis. 
CoNRO,  A.,   Contractor.    (See  also  Has- 

BROOK  &.  CONRO). 

Green  Bay  Harbor,  Wis. 

Kenosha  Harbor,  Wis. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 
CoNRO,  Starke  &  Co.,  Contractors. 

Fox  and  Wisconsin  Rivers,  Wis. 
CoNSTANTiNE,  Daniel,  Coutroctor. 

Pocomoke  River,  Md. 

Rappahannock  Kiver,  Ya. 
Cook,  Ftiask.  Assistant  Engineer. 

Mississippi  River,  Meeker's  Island. 

Mississippi  River,  above  Falls  of  St. 
Anthony. 

Mississippi  River  Reservoirs. 


Cook,  H.,  Contractor. 

Osage  River,  Mo. 
Cook,  H.  T.,  Contractor. 

Ohio  River  Falls. 
Cook,  £.  C,  ^  Bro.,  Contractors. 

White  River  Harbor,  Mich. 
Cook  &,  Folsom,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthony. 
Cooley,  Li,  £.,  Assistant  Engineer. 

Missouri  River. 
Cooley,  A.  B.,  &  Co.  ^  Contractors, 

Portland  Harbor,  Me. 
CoPELAND  &,  Co.,  Contractors. 

Des  Moines  Rapids. 
Copp,  John,  Surveyor. 

Connecticut  River,  Conn. 
CORLETT,  J. ,  Contractor. 

White  River  Harbor,  Mich. 
Corse,  J.  M.,  ContrtuAor. 

Chicago  Harbor,  111. 
Cotton,  J.  P.,  Assisteint  Engineer. 
Block  Island,  R.  I. 
Fall  River  Harbor,  Mass. 
Fox  and  Wisconsin  Riyers,  Wis. 
Milford  Harbor,  Conn. 
Newport  Harbor,  R.  I. 
Niantic  River,  Conn. 
Westport  Harbor,  Conn. 
Wood's  Holl  Harbor,  Mass. 
Cox,  A.  L.,  Assistant  Engineer. 
Guyandotte  River,  W.  Va. 
Twelve-pole  Riyer,  W.  Va. 
Cradlebauoh,  G.  W.,  Aseistant  Engineer. 

Chehalis  River.  Wash.  Ter. 
Cram,  R.  J.,  Asstatant  Engineer. 

Huron  (Lake),  Harbor  of  Refuge. 
Cram,  Roys  J^  Assistant  Engineer, 
Cheboygan  Harbor,  Mich. 
St.  Clair  River  at  mouth  of  Black  River. 
Cramer.  E.,  Assistant  Engineer. 

Rock  Island  Rapids. 
Cramer,  G.  F.,  Assisiant  Engineer, 
Alsea  River,  Oreg. 
Yamhill  River,  Oreg. 
Crane  &  Keaveny,  Contractors, 

Marcus  Hook  Harbor,  Pa. 
Crary,  J.  S.,  Assistant  Engineer. 

Tennessee  River. 
Crocker,  Franklin,  Contractor. 

Hyannis  Harbor,  Mass. 
Crocker,  George,  Assistant  Engineer. 
Lake  Michigan  and  Wabash  River. 
Crosman,  Charles,  Inspector, 
Compiler  on  this  Index  (see  Preface). 
Green  Bay  Harbor,  Wis. 
Two  Rivers  Harbor,  Wis. 
Cross,  A.,  Assistant  Engineer. 
Galveston  Bay,  Tex. 
Indianola  Harbor,  Tex. 
CuLBERT,  Uriah,  &  Co.,  Contractors. 
Black  Lake  Harbor,  Mich. 
Michigan  City  Harbor,  Ind. 
CULBBRT  &  Hopkins,  Contractors. 
Black  Lake  Harbor,  Mich. 
Michigan  City  Harbor,  Ind. 
Muskegon  Harbor,  Mich. 
CULLEN,  J.,  Assistant  Engineer, 

Miunesota  River,  Minn. 
Culpepper,  H.  £.,  Contractor. 
Chickahominy  River,  Va. 
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CULPIEPFBR,  H.  E.— Continaed. 

Elizabeth  Biyer,  Ya. 

Hampton  River,  Ya. 

Nansemond  River,  Ya. 
CuMiNGS,  Thomas,  Conirador, 

Schuylkill  River,  Pa. 

Wilmington  Harbor,  Del. 
CuMMiNGS,  Samuel,  6l  Son,  Omiraelon. 

Western  Rivers. 
CuMBOSKKT,  Hugh,  dmtraeior. 

Doxbury  Beach  and  Harbor,  Mass. 
CuKLiPF,  Simeon,  Contractor, 

Hndson  River,  N.  T. 
CuRRiE,  D.  M.,  AniBtant  Engineer. 

Mi88issipi)i  River,  Falls  of  St.  Anthony 
to  Cairo. 

Tampa  Bay,  Fla. 
Curtis,  J.  H.^  AeeisUint  Engineer. 

Arkansas  River  at  Fort  Smith. 
Curtis,  R.  H.,  Aseiitant  Engineer, 

St.  Mark's  River,  Fla. 
Curtis  &  Forks,  ContradorB, 

Portland  Harbor,  Me. 
Curtis,  Fores  &>  Co.,  Cantraeiore. 

Baltimore  Harbor,  Md. 

Boston  Harbor,  Mass. 

Cape  Fear  River,  N.  C. 

Fall  River  Harbor,  Mass. 

Hudson  River,  N.  Y. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Sabine  Pass,  Tex. 

Salem  Harbor,  Mass. 

Wareham  Harbor,  Mass. 
Darnsy,  T.  G,^Aaei8tant  Engineer. 

Huntington  Harbor,  Long  Island,  N.  Y. 

Mississippi  River,  between  Cairo  and 
month. 

Mississippi  River  Reservoirs. 

Narragansett  Pier,  R.  I. 

Norwalk  Harbor,  Conn. 

Pawcatnck  River,  R.  I.  and  Conn. 

Pawtncket  River,  Conn. 

Peconic  River,  N.  Y. 

Port  Jefferson  Harbor,  N.  Y. 

Stonington  Harbor,  Conn. 

Yicksburg  Harbor,  liiss. 
Daokr,  J.  H.,  Asetetant  Engineer. 

Pawcatuck  River,  Conn. 
Dale,  Hervbt  S.,  Coniraetor. 

Frankfort  Harbor,  Mich. 

Huron  (Lake)  Harbor  of  Reftige. 

Saginaw  River,  Mich. 
Dale  &  Davidson,  Contractore. 

Huron  (Lake)  Harbor  of  Refuge. 
Dale,  Samuel,  Aeeieiant  Engineer. 

Miliord  Harbor,  Conn. 
Dalt,  C,  Contractor. 

Black  River,  N.  Y. 

Ogdensbnrg  Harbor,  N.  Y. 

Waddington  Harbor,  N.  Y. 
Danaher,  Patrick  M.,  Contrebctor. 

Racine  Harbor,  Wis. 
Darung,  J.  H.,  Aeeietani  Engineer. 

Missi^ippl  River,  between  Cairo  and 
mouth. 
Darslby,  W.  D.,  Contra4stor. 

Connecticut  River,  CU>nn. 


Daurenby,  George,  AeeieUmi  Engineer. 

Charleston  Harbor,  S.  C. 

Pee  Dee-River  (Oreat),  8.  C. 

St.  John's  River,  Fla. 

Savannah  River  and  Harbor,  Ga. 
Davenport,  Rvvvs.Aseistant  Engineer. 

Mississippi  River  Reservoirs. 
Davis,  C.E.,  Aseietant  Engineer. 

Minnesota  Rivcv,  Minn. 
Davis,  Charles  Henry,  lAeut,  U.  8.  N. 

Cape  Fear  River,  N.  C. 
Davis,  Darius,  Conirador, 

Hudson  River,  N.  Y. 
Davis,  J.  A.,  Cantrador, 

Susquehanna  River,  Md. 
Davis,  J.  B.,  Aeeietant  Engineer. 

Mississipjji  River,  Falls  of  St.  Anthony 
to  Cairo. 
Davis.  J.  C.  &  J.  H.,  Coniradore, 

Sandusky  City  Harbor,  Ohio. 
Dawson,  Tank  &  Co.,  Vontradore, 

Hyannis  Harbor,  Mass. 
Day,  J.  £.,  Aeeietant  Engineer. 

Ohio  River. 
Day  &,  Call,  Contradors, 

Fox  and  Wisconsin  Rivers,  Wis. 
De  Camp,  John,  Cantrador. 

Western  Rivers. 
Deering,  J.  M.  &,  J.  W.,  Canttadore. 

Baco  River,  Me. 
De  Foresta,  C,  Aeeietant  Engineer, 

Harlem  River,  N.  Y. 

Hndson  River,  N.  Y. 
De  Graw,  Charles  J^  Contrador. 

Burlington  Harbor,  vt. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Harbor  (Little),  N.  Y. 

Oswego  Harbor,  N.  Y. 
De  Graw,  Wells,  Bidder. 

Burlington  Harbor,  Vt. 
De  La  Camp,  John,  Aeeietant  Engineer. 

Erie  Harbor,  Pa. 
De  Marr,  a.,  Aeeieiani  Engineer, 

Neches  River,  Tex. 
Dennis,  J.  C,  Contrador, 

Ohio  River  Falls. 
Dennis,  J.  H.,  Contrador, 

Tennessee  River. 
Denny  Sl  Bailey,  Bidden, 

Erie  Harbor,  Pa. 
Dbwes,  p.  L.,  Contrador, 

Cumberland  River. 
Deshongs  &  Leipbb,  Contradcre, 

Delaware  Breakwater. 
Dickson,  R.  J.,  Overeeer, 

Oswego  Harbor,  N.  Y. 
DiERCKS,  E.  W.,  Contrador. 

Milwaukee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 
Dillingham  &  Co.,  Contractore, 

Sheboygan  Harbor,  Wis. 
Dodge,  A.,  Contrador. 

South  Haven  Harbor,  Mich. 
Dodge,  Alanson,  Contrador. 

Baltimore  Harbor,  Md. 
Dodge,  A.  A..  Contrador. 

Aquia  CrecK,  Ytk. 

Cambridge  Harbor,  Md. 

Elk  River,  Md. 

Oak  Orchard  Harbor,  N.  Y. 
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Dodge,  A.  A. — Continned. 

Occoqnan  RiveT,  Ya. 

Ogdensbnrg  Harbor,  N.  T. 

BappaLaonock  River,  Ya. 
Dodge,  N.  6.,  Contractor, 

Green  Bay  Harbor,  Wis. 

Potomac  Kiver. 
DoDGK,  R.  R.,  Contractor. 

Ashtabnla  Harbor,  Ohio. 

Sodus  Harbor  (Great),  N.  T. 

SodHs  Bay  Harbor  (Little),  N.  Y. 
Dodge  &  Moses,  Contractors, 

Superior  Bay,  Wis. 
Dobrflinger,  a.,  AsHatant  Engineer, 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Elizabeth  River,  N.  J. 

Harlem  River,  N.  Y. 

Eeyport  Harbor,  N.  J. 

Mi88i88ipi>i  River,  Falls  of  St.  Anthony 
to  Cairo. 

Rahway  River,  N.  J. 

Woodbridge  Creek,  N.  J. 
DoLAN,  J.  D.,  Contractor. 

Michigan  City  Harbor,  Ind. 
DoRAN,  F.  C,  Assistant  Engineer. 

Transportation  Routes,  Northern  Route, 

*      Second  subdivision,  Hennepin  CanaJ. 
Douglass,  E.  H.,  Assistant  Engineer. 

Minnesota  River,  Minn. 
Douglass,  H.  8.,  Assistant  Engineer. 

Brazos  Santiago  Harbor,  Tex. 

Corpus  Christi  and  Aransas  ^ass,  Tex. 

TangipiJioa  River,  La. 
Douglass  A.  Winston,  Contractors. 

Minnesota  River,  Minn. 
Down,  I.  W.,  Assistant  Engineer. 

Baltimore  Harbor,  Md. 
Dresser,  G.  W.,  Assistant  Engineer. 

Block  Island,  R.  I. 
Dubois,  H.,  &  Sons,  Contractors, 

Riuitan  River.  N.  J. 
Duke,  W.  D.,  Assistant  Engineer, 

Bavou  T^che,  La. 

Galvest-on  Bay,  Texas. 
Dukes,  R.  L.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Dull,  J.  J.,  Contractor. 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
DxTLL,  C.  P.  &  D.  M.,  Contractors, 

Kanawha  River  (Great). 
Dull  &  Wiluams^  Contractors, 

Rock  Island  Rapids. 
DuMONT,  C.  T.,  Contractor. 

Western  Rivers. 
Dunbar,  C.  F.,  Contractor. 

Detroit  River,  Mich. 
Dunbar,  R.,  Contractor. 

Eagle  Harbor,  Mich. 
Dunbar,  Thomas,  Contractor, 

Toledo  Harbor,  Ohio. 
Dunbar,  Thomas,  &  Co.,  Contractors, 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 
DuNCKLEE,  J.  B.,  Assistant  Engineer^ 

Potomac  River,  East  Branch. 

Totuakey  River,  Va. 

Urbana  Creek,  Va. 

39  EN 


DuNCKLEE,  J.  B. — Continued. 

Wicomico  River  (Little),  Va. 
Durham,  C.  W.,  Assistant  Engineer, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Ouachita  River,  Ark. 

Rock  Island  Rapids. 

Transportation      Routes,      Mississippi 
Route,  Third  subdivision. 
DwTER,  A.  O.,  Assistant  Engineer, 

East  River,  N.  Y. 
Dyer,  Samuel,  Contractor, 

Provincetown  Harbor,  Mass. 
Dyes,  G.,  Assistant  Engineer. 

Atchafalaya  Bay,  La. 

Sabine  River,  Texas. 

Trinity  River,  Texas. 
Eastman,  G.,  Contractor. 

Muskegon  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Eastwick,  p.  G.,  Assistant  Engineer. 

Clearwater  River,  Idaho. 

Rogue  River,  Oreg. 
Eau  Claire  Lumber  Company,  Con- 
tractors. 

Rock  Island  Bridge. 
Edsall,  Sidney,  Contractor. 

Connecticut  River,  Conn. 
Edwards,  N.  M.,  Assistant  Engineer. 

Fox  and  Wisconsin  Ri^#rs,  Wis. 
Edwards,  S.  R.,  Contractor. 

Boston  Harbor,  Mass. 
Edwards,  W.  S.,  Assistant  Engineer, 

Bridgeport  Harbor,  Conn. 

Duck  Creek,  Del. 

East  River,  N.  Y. 

Housatonic  River,  Conn. 

Huntington  Harbor,  Long  Island,  N.  Y. 

Mispillion  Creek,  Del. 

Port  Jeflerson  Harbor,  N.  Y. 
EiCHBAUM,  G.  R.,  Assistant  Engineer. 

Ohio  River  Falls. 

Osage  River,  Mo. 
EiSENMAN,  J.,  Assistant  Engineer, 

Mississippi  River,  from  Cairo  to  mouth. 
Eli^eman,  E.,&  Co.,  Contractor. 

Red  River,  Tex.,  etc. 
Elliott,  George  H.,  Assistant  Engineer. 

Blackwater  River,  Va. 

Currituck  Sound,  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va, 

Mackay's  Creek,  N.  C. 

Norfolk  Harbor,  Va. 

Pamlico  River,  N.  C, 

Roanoke  River,  N.  C. 

Washington  Harbor,  N.  C. 
Elijs,  Tbeo.  G.,  Assistant  Engineer. 

Connecticut  River,  Conn. 

Housatonic  River,  Conn. 
Ellsworth,  £.  F.,  Assistant  Engineer^ 

Fox  and  Wisconsin  Rivers,  Wis. 
Enright,  David,  Assistant  Engineer,. 

Monroe  Harbor,  Mich. 

Port  Clinton  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
Epplet,  F.  M.,  Assistant  Engineer, 

Charleston  Harbor,  S.  C. 
'    Crow  Shoals,  Delaware  Bay. 

Delaware  to  Chincoteague  Inlet,  Md. 
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Evans.  S.  W^fAstUtant  Engineer. 

Dan  River,  va.  and  N.  C. 

Yadkin  River,  N.  C. 
Eyre,  A.  P.,  Coniraotar. 

Marcus  Hook  Harbor,  Pa. 
Farris  &  Garfield,  ContraeUfr$. 

Cleveland  Harbor,  Ohio. 

Erie  Harbor,  Pa. 

Huron  (Lake),  Harbor  of  Beliige. 
Fell,  George  £.,  Assistant  Engineer, 

Buffalo  Harbor,  N.  Y. 

Cleveland  Harbor,  Ohio. 
Fendall,  Clarence,  Assistant  Engineer. 

Potomac  River. 
Fenner,  J.  H.,  Contractor. 

Fall  River  Harbor,  Mass. 

Pawcatuck  River,  R.  I.  and  Conn. 

Southport  Harbor,  Conn. 
Ferguson,  W.,  Coniraotor. 

Marquette  Harbor,  Mich. 

Ferrall  &  Clark,  Contraotore. 

Ohio  River  Falls. 
Ferris,  G.  H.,  Contractor. 

Appomattox  River,  Ytk. 

Aquia  Creek,  Va.  , 

Baltimore  Harbor,  Md. 

Cam'bridge  Harbor,  Md. 

Crisfield  Harbor,  Md. 

Currituck  Sound,  N.  C. 

Edenton  Harbor,  N.  C. 

Elizabeth  River,  Va. 

Leonardtown  Harbor,  Md. 

Nansemond  River,  Ya. 

Nomini  Creek,  Ya. 

Norwalk  Harbor,  Conn. 

Pamlico  River,  N.  C. 

Rappahannock  River,  Ya. 

Wicomico  River,  Md. 
FiLLEBROWN,  H.  C.y  Assistant  Engineer. 

Coosa  River,  Ala.  and  Oa. 

Tombigbee  and  Black  Wanior  Rivers. 
Finch,  Engs  &  Co.,  Contractors. 

Block  Island,  R.  I. 
Fisher,  Mr.,  Assistant  Engineer. 

Yadkin  River,  N.  C. 
Fisher,  A.  H.,  Assistant  Engineer. 

Delaware  River,  N.  J. 
Fitzgerald,  D.,  Assistant  Engineer. 

Cache  River,  Ark. 

Osage  River,  Mo. 
FiTZHUGH,  R.  H.,  Assistant  Engineer. 

Kentucky  River,  Ky. 
FiTzsiMONS,  Charles,  Contractor. 

Cheboygan  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Toledo  Harbor,  Ohio. 

White  River  Harbor,  Mich. 
FiTzsiMONS  &  CoNNELL,  Contractors. 

Chicago  Harbor,  HI. 
Flannery,  William,  Contractor. 

Newport  Harbor,  R.  I. 

Taunton  Rivet,  Mass. 
Flood,  Thomas,  Contractor. 

Hudson  River,  N.  Y. 
Flood,  T.  S.,  Assistant  Engineer. 

Norfolk,  Va.,  to  Cape  Fear  River. 
Floyd,  G.,  Contractor. 

Penobscot  River,  Me. 


Fobbs.  G.  C,  Contractor. 

Portland  Harbor,  Me. 
Fobes,  G.  C,  &  Co.,  Contraetan. 

Bridgeport  Harbor,  Conn. 

Galveston  Bay,  Tex. 

Kennebunk  River,  Me. 

Milford  Harbor,  Conn. 

Washington  and  Georgetown  Harbon. 
Foote,  J.  M.,  Contractor. 

Roanoke  River,  N.  C. 
Ford,  F.,  &  Co.,  Con&aetors. 

Tennessee  River. 
FoRSHEY,  C.  G.,  Assistant  Engineer. 

Galveston  Bay,  Tex. 
FoBSTER,  J.  H.f  Assistant  Engineer, 

St.  Maiv's  River,  Mich. 
Foss,  G.  O.,  Assistant  Engineer. 

Mississippi  River  Reservoirs. 
Foster,  A.,  Contractor. 

Sacramento  River,  Cal. 
Fox,  C.  J.,  Assistant  Engineer. 

San  Diego  Harbor,  CaL 
Fox  &  Howard,  Contraotore. 

Chicago  Harbor,  HI. 

Michigan  Cit^  Harbor,  Ind. 

Sheboyffan  Harbor,  Wis. 

Whito  River  Harbor,  Mich. 
Freeman,  Richards   &  Frazbr,  Om- 
traetors. 

Kanawha  River  (Great),  W.  Ya. 
Fremont,  S.  L.,  Assistant  Engineer. 

Darien  Harbor,  Ga. 

Savannah  River  and  Harbor,  Ga. 
French,  E.  H.,  Contractor. 

Monroe  Harbor,  Mich. 

Oak  Orchard  Harbor,  N.  Y. 

Ogdensburg  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Pultneyville  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 

Toledo  Harbor,  Ohio. 

Waddington  Harbor,  N.  Y. 
French,  W.  H.,  Contrwtor. 

Cape  Fear  River,  N.  C. 
French  &.  Dolby,  Coniraetore. 

Cape  Fear  River,  N.  C. 
Fretch,  W.  S.,  Contractor. 

Merrimac  River,  Mass. 
Frizell,  J.  P.,  Assistant  Engineer* 

Des  Moines  Rapids. 

Duluth  Hpbor,  Minn. 

Mississippi  River  Reservoirs. 

Rock  Island  Rapids. 

Superior  Bay,  Wis. 

Superior  City  Harbor,  Wis. 
Frobel,  B.  W.,  Assistant  Engineer. 

Coosa  River,  Ala.  and  Ga. 

Ocmulgee  River.  Ga. 

Oconee  River,  Ga. 

Transportation  Routes,  Southern  Boater 
Frost,  F.  W.,  Assistant  Engineer. 

Chesapeake  and  Ohio  CanaL 

Norfolk,  Ya.,  to  Cape  Fear  River. 

North  Landing  River,  Ya. 
Fruix  a.  Co.,  Contractors. 

Mississippi  River,  Falls  of  St.  Anthaiiy 
to  Cairo. 
Fuller,  C.  A.,  Assistant  Engineer. 
.  Fox  and  Wisconsin  Riven,  Wis. 
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Fuller,  C.  A. — Continned. 

Transportation  Rontes,  Northern  Routei 
Third  suhdivision. 
Fuller,  William,  Bidder, 

Hadson  Riyer,  N.  Y. 
Fuller,  William  D.,  Omtraetor, 

Hadson  River,  N.  T. 
Fuller,  W.  H.,  Awistcml  Bnginmr. 

Mifisiaeippi  Riyer  Reeervoira. 
Fulton,  0.  lj,y  AuUiant  Engineer. 

Chesapeake  and  Ohio  CanaL 
Fulton,  Hamilton,  State  Sngimeer,  N,  C, 

Cape  Fear  Riyer,  N.  C. 

Ni^B  Head,  N.  C. 
Gage  A  Powlet,  Contraotare. 

Rondout  Harbor,  N.  Y. 
Garfield,  8.  F.,  Inneotor, 

Grand  Hayen,  luoh. 
Gaw,  W.  B.,  AuUtant  Enaineer. 

Sangatuck  Harbor,  Mich. 

Tennessee  Riyer. 
Gatlord,  F.  G.,  Confrootor. 

Oaachita  Riyer,  Ark. 
Gee,  F.  W.,  Asaistant  Engineer. 

Red  Riyer,  Tex.,  etc. 
Geiseler,  £.,  AseUtant  Engineer, 

Harlem  River,  N.  Y. 

Staten  Island  and  New  Jersey. 
Geibinoer,  C.  F.,  Aaeietant  Engineer. 

Cedar  Keys  Harbor,  Fla. 
Gblly  &  Weston,  Ctmtraators, 

Marquette  Harbor,  Mioh. 

Ontonaffon  Harbor,  Mioh. 
Genet,  Mr.,  Aaeietant  Engineer. 

Hudson  River,  N.  Y. 
Gere,  R.  N.,  Contraetor. 

Burlington  Harbor,  Yt. 

Dunkirk  Harbor^  N.  Y. 

Hudson  River,  N.  Y. 

Muskegon  Harbor,  Bfich. 

New  Buffalo  Harbor,  Mioh. 

Oswego  Harbor,  N.  Y. 

Racine  Harbor,  Wis. 

Sodus  Harbor  (Great),  N.  Y. 

Sodns  Bay  Harbor  (Little),  N.  Y. 

South  Haven  Harbor,  Bfich. 

White  River  Harbor,  Mich. 
Gere,  N.  S.,  Contractor, 

St.  Joseph  Harbor,  Mioh. 

South  Haven  Harbor,  Mich. 
GiBSLER,  E.  A.,  Aaeietant  Engineer, 

Raritan  River,  N.  J. 
GiFPORD,  Isaiah,  Contractor. 

Provincetown  Harbor,  Mass. 
Gilbert,  C.  P.,  Aaaiatant  Engineer. 

Huron  (Lake)  Harbor  of  Refuge. 
Gilbert,  H.  P.,  Contractor . 

Washington  and  Georgetown  Harbors. 
GiLLEN,  £.,  Contractor.    (See  also  Knapp 

&GILLEN.) 

Sheboygan  Harbor,  Wis. 
GiLiJtf  an,  Henrt,  Aaeietant  Engineer. 

Saginaw  River,  Mioh. 
Gleason,  H.,  Contractor. 

Oswego  Harbor,  N.  Y. 
Gleason.  M.,  Contractor. 

Ohio  River  Falls. 
Glynn,  Jabies.  Lieut.'Com.y  U.  8.  N. 

Cape  Fear  River,  N.  C. 
GoMiNGER,  Jacob,  Contractor. 

Western  Rivers. 


GoocH  &  Haines,  Coniraotora. 

Saco  River,  Me. 
GooDE,  R.  U.,  Aaaiatant  Engineer. 

North  Lancung  River,  Ya. 
GK>ODiNQ,  S.  F.,  Aaaiatant  Engineer, 

Niagara  Falls  Canal. 
Gooding,  W.,  U.  S,  C,  E, 

Illinois  River,  111. 
GooDSELL,  Platt  C,  if.  Y.  State  Engineer. 

Hudson  River,  N.  Y. 
GooDSPEED,  Mr.^  Contractor, 

Connecticut  River,  Co'hn. 
Gk>RD0N,  W.  M.,  Aaaiatant  Engineer, 

Clinch  River,  Tenn.  and  Ya. 

Emory  River,  Tenn.  and  Ya. 

Osage  River,  Mo. 

Powell's  River,  Tenn.  and  Ya. 

Tennessee  River. 
Gk>R8LiNE,  R.,  Contractor. 

Charlotte  Harbor,  N.  Y. 
Gould,  £.  S.,  Aaaiatant  Engineer, 

Ochlakonee  River,  Ga. 

Oconee  River,  Ga. 

Savannah  River  and  Harbor,  Ga. 

Withlacoochee  River,  Ga. 
Grafton  Stone  Company,  Contractora. 

Mississippi  River,  between  Falls  of  St. 
Antnony  and  Cairo. 
Grant,  A.  P.,  Contractor, 

Oswego  Harbor,  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Grant,  James  R.,  Contractor. 

Chester  Harbor  Pa. 

Marcus  Hook  Harbor,  Pa. 
Grant,  John.  Contractor. 

Mobile  Haroor,  Ala. 
Grant  &  Stone,  Contractora. 

Columbia  River  (Upper),  Oreg. 

Willamette  River  (Upper),  Oreg. 
Green  Bay  Dredge  and  Pile-Driver 
Company,  Contractora, 

Ahnepee  Harbor,  Wis. 

Green  Bay  Harbor,  Wis. 

Menomonee  Harbor,  Mich. 
Griffin,  G.  B.,  Aaaiatant  Engineer. 

Illinois  River,  111. 
Griffin,  J.,  Contractor. 

Charleston  Harbor,  S.  C. 

Btono  River,  S.  C. 
Griswold,  Walter,  Aaaiatant  Engineer, 

Apalachicola  River  and  Bay. 

Buffalo  Harbor,  N.  Y. 

Cape  Fear  Rjver,  N.  C. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Guerrero,  Mr.,  Aaaiatant  Engineer. 

Charleston  Harbor,  S.  C. 
GUNN,  D.  C^  Contractor. 

Oswego  Harbor,  N.  Y. 
Gunnison,  H.  W.,  Aaaiatant  Engineer, 

Milwaukee  Harbor,  Wis. 
GUTCHES,  J.  H. .  Contractor, 

CiJumet  Haroor,  111. 
GWYNN,  Walter,  State  Engineer,  N,  C. 

Nag's  Head,  N.  C. 
GwYNN,  W,  B.,  Aaaiatant  Engineer, 

Transportation  Routes,  Southern  Route. 
Haagensen,  Sophus,  Aaaiatant  Engineer. 

Aroostook  River,  Me. 

Duzbniy  Beach  and  Harbor,  Mass. 
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Haagensen^  Sophus— Continued. 

Edgartown  Harbor,  Mass. 

Exeter  River,  N.  H. 

Ipswich  Bay,  Mass. 

Kennebunk  River,  Me. 

Lamprey  River,  N.  H. 

Machias  River,  Me. 

Matinicns  Island,  Me. 

Plymouth  Beach  and  Harbor,  Maes. 

Portsmouth  Harbor,  N.  H. 

Provincetown  Harbor,  Mass. 

St.  Croix  River,  Me. 

Salem  Harbor,  Mass. 

Scituate  Harbor,  Mass. 

Smutty  Nose  Island,  N.  H. 

Wareham  Harbor,  Mass.  ' 

Wellfleet  Harbor,  Mass. 
Habersham,  R.  A.,  Aasistant  Engineer, 

Cape  Fonlweather  Harbor,  Oreg. 

Columbia  River  (Upper),  Oreg. 

Puyallup  River,  Wash.  Ter. 

Willamette  River  (Upper),  Oreg. 

Willamette  and  Columoia  Rivers,  Oreg. 
Hackbtt,  F.,  ContraoUMT. 

Mississippi  River,  between  Falls  of  St. 
Anthony  and  Cairo. 
Hackett,  Johk,  Contractor, 

San  Joaquin  River,  Cal. 
Haines,  Ji,.Aa8i9tant  Engineer. 

Conecuh  Kiver,  Ala. 

Escambia  River,  Fla. 

Patsaligo  River,  Ala. 

Pensacola  Harbor,  Fla. 
Hair,  J.  J.,  Contractor, 

Western  Rivers. 
Hall,  Jambs  &  William,  Contractor; 

Plymouth  Beach  and  Harbor,  Mass. 
Hamilton,  I.,  Contractor, 

Kennebec  River,  Me. 

Penobscot  River,  Me. 

Richmond's  Island,  Me.  - 

Saco  River,  Me. 

Hamilton,  J.  F.,  Contractor, 

Richmond's  Island,  Me. 
Hamilton,  H.,    &.  I.    Andrews,   Coit- 
tractors, 

Saco  River,  Me. 

Hamilton,  S.  F.,  &  J.  F.  Currit,  Con- 
tractors, 

Richmond's  Island,  Me. 
Hampton,  F.  T.,  Assistant  Engineer. 

Tennessee  River. 
Hancock,  James  D.,  Contractor. 

Burlington  Harbor,  Yt. 

Otter  Creek,  Vt. 

Swanton  Harbor,  Vt. 
Hanlin,  £.  b.f  Asssistant  Engineer. 

Western  Rivers. 
Hannahs,  George,  Contractor. 

Chicago  Harbor,  IlL 

South  Haven  Harbor,  Mich. 
Hanson  &  Scoye,  Contractors. 

Two  Rivers  Harbor,  Wis. 
Harbor  Improvement  Company,  Con' 
tractors, 

Boston  Harbor,  Mass. 
Harcourt,  John   W.,  New    York  State 
Commissioner, 

Hudson  River,  N.  Y. 


Harding,  H.,  Assistant  Engineer, 

Housatonic  River,  Conn. 
Harrison,  J.  H.,  Assistant  Engineer. 

Norfolk,  Ya.,  to  Cape  Fear  River,  N.  C. 
Harrison,  Zeph.,  Assistant  Engineer, 

Fonrche  La  Faive  River,  Ark. 

Saline  River,  Ark. 
Hart,  T.  B.,  Contractor, 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Hart  &.  Jennings,  Contractors. 

Burlington  Harbor,  Y t. 

Dunkirk  Harbor,  N.  Y. 

Marquette  Harbor,  Mich. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Hartupee  &,  RiCHARPSON,  Contractors. 

Ohio  River. 
Harrington,  C.  A.,  Contractor, 

Pultneyville  Harbor,  N.  Y. 
Harrington,  P.,  &  Co.,  Contraetors. 

Block  Island,  R.  I. 
Harrington  A.  Moore,  Contractors. 

Oak  Orchard  Harbor,  N.  Y. 
Harris,  I.  M.,  Assistant  Engineer. 

James  River  and  Kanawha  CanaL 

Transportation  Routes,  Central  Bonle, 
Third  subdivision. 
Harvey  &.  Livrsey,  Contractors. 

Rock  Island  Bridge. 
Hasbrouck  &,  CoNBO,  Bidders. 

St.  Clair  Flats  Ship-Canal,  Mich. 
Hasbrouck  &  CoNttOfContraetors.         \ 

Milwaukee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 

St.  Joseph's  Harbor,  Mich. 
Hawley,  Mr.,  Contractor, 

Sheboygan  Harbor,  Wis. 
Hayden,  J.  F.,  Contractor. 

Illinois  River,  111. 
Hays,  T.  B.,  Contractor. 

Wilmington  Harbor,  CaL 
Hatward,  J.  A.,  Assistant  Enfim/eer. 

Donaldsonville  to  Rio  Qiande,  etc. 

Galveston  Bay,  Tex. 
Hsarding,  W.  H.,  Assistant  Engineer. 

Ahnepee  Harbor,  Wis. 

Chicago  Harbor,  111. 

Green  Bay  Harbor,  Wis. 

Huron  (Lake^  Harbor  of  Refiige. 

Kenosha  Harbor,  Wis. 

Manitowoc  Harbor,  Wis. 

Marquette  Harbor,  Mich. 

Menomonee  Harbor,  Mich. 

Milwaukee  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 

Sturseon  Bay  Harbor,  Wis. 

Two  Kivers  Harbor,  Wis. 
Hebrew  &  Assrrson,  Contraeiore. 

Rappahannock  River,  Ya. 
Heckart,  J.  J.,  Contractor. 

Susquehanna  River,  Md. 
Hedrick  &,  Laidlt,  Contractors, 

Western  Rivers. 
Hellner,  F.,  Assistant  Engineer. 

Cumberland  River. 
HEifENWAY  &  Garvisij>,  CoKtroclmt, 

Ashtabula  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Grand  River  Harbor,  Ohio. 

Rocky  River  Harbor,  Ohio. 
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HzMEKWAT  A.  Hays,  Contractors, 

Hnron  (Lake)  Harbor  of  Refuge. 

Saginaw  Rlyer,  Mich. 
Henneoan  &.  Sons.  Contractors , 

Des  Moines  Rapids. 
HxRGBSHEiMER,  £.,  Asmtant  Engineer, 

Chester  Harbor,  Pa. 
HrantY  &,  Abraham,  Contractors, 

Mississippi  River,  Falls  of  8t.  Anthony. 
HiBSTON^jR.  T.,  Contraoior. 

James  Kiyer,  Va. 
HiGGARTr,  M.  C,  Contractor, 

James  River,  Va. 
Hill,  D.  C,  Contractor, 

Ohio  River  Falls. 
Hill,  T.  J.,  Contractor, 

Pawcatnek  River,  R.  I.  and  Conn. 

Pawtncket  River,  Conn. 

Providence  River  and  Harbor,  R.  I. 

Wlckford  Harbor,  R.  I. 
Hill,  D.  N.,  6l  S.  F.  Hamilton,  Con- 
tractors, 

Richmond's  Island,  Me. 
Hill,  Hewitt  &,  Co.,  Contractors, 

Western  Rivers. 
Hill,  Moses,  Contrtustor, 

St.  Clair  Flats  Ship-Canal,  BfiolL 
HlNER,  D.,  Assistant  Engineer, 

Western  Rivers. 
HiNMAK,  E.  C,  Overseer, 

Fox  and  Wisconsin  Rivers,  Wis. 
HoAG,  I.  v.,  Assistant  Engineer, 

Allegheny  River. 

Ohio  River, 
Hoi>GE8,  H.  K.,  Assistant  Enpineer, 

Cbattahooche  and  Flint  Rivers,  Ga. 
Hobs  &  Packabd,  Contractors, 

Manitowoc  Harbor,  Wis. 
Hoffman,  £.  F.,  Assistant  Engineer. 

Des  Moines  Rapids. 

Rock  Island  Bridge. 

Rock  Island  Rapids. 
Hoffman,  W.  H.,  Assistant  Engineer, 

Corpus  Christi  and  Aransas  Pass,  Tex. 
Holmes  &,  Randall,  Contrtujtors, 

Bridgeport  Harbor,  Conn. 
Homan,  w.  P.^  Assistant  Engineer, 

Tennessee  River. 
Hooper,  S.  A.,  Contractor, 

Minnesota  River,  Minn. 
Hopkins,  C,  Contractor, 

St.  Joseph  Harbor,  Mich. 
Hormuth,  W..  Assistant  Engineer, 

Des  Moines  Rapids. 

Illinois  River,  III. 
Howard,  C.  R.,  Assistant  Engineer, 

Tranroortation  Routes,  Central  Rente, 
Third  subdivision. 
Howell,  D.  Vy  Contractor, 

Bridgeport  Harbor,  Conn. 

Savannah  River  and  Harbor,  Ga. 
Hoxos,  T.  W.,  &  Co.,  Contractors, 

Boston  Harbor,  Mass. 
HuBBELL,  Thomas  M.,  Contractor, 

Alpena  Harbor,  Mich. 

St.  Clair  River,  at  mouth  of  Black  River. 
Hughes  &  Williams,  Contractors. 

St.  Joseph  Harbor,  Mich. 
Humphreys,  Charles,  Assistant  Engineer. 

Crisfield  Harbor,  Md. 


Humphreys,  Charles — Continued. 

Elk  River,  W.  Va. 
Hunter  &  Cunningham,  C^ontractors. 

Charlotte  Harbor,  N.  Y. 
Huston,  J.  F.,  Overseer, 

Eagle  Harbor,  Mich. 
Hutchinson,  A.  M.,  Contractor, 

Mi8sissipx>i  River,  Falls  of  St.  Anthony 
to  Cairo. 
Hutchinson,  John,  Contractor, 

Hudson  River,  N.  Y. 
Hutton,  N.  H.,  Assistant  Engineer, 

Baltimore  Harbor,  Md. 

Chesapeake  and  Delaware  Ship-Canal. 

Elk  River,  W.  Va. 

New  River,  Va. 

Northeast  Kiver.  Md. 

Rappahannock  River,  Va. 

Susquehanna  River,  Md. 
Hutton,  W.  R.,  Assistant  Engineer. 

Dismal  Swamp  Canal,  Va. 

James  River  and  Kanawha  Canal. 

Kanawha  River  (Great),  W.  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Illinois  Central  Railroad  Company, 
Contractors. 

Chicago  Harbor,  HI. 
Ingerson  &>  MoLTHROP,  Contractors. 

Port  Jeflferson  Harbor,  N.  Y. 
Jaenicke,  Gustave,  Assistant  Engineer, 

Cedar  Keys  Harbor,  Fla. 

Tampa  Bay,  Fla. 
Jenne,  D.  C,  Assistant  Engineer, 

Des  Moines  Rapids. 

Rock  Island  Rapids. 
Jennings,  G.  D..  Contractor, 

Muskegon  Harbor,  Mich. 
Jennings,  O.  J.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 

Erie  Harbor,  Pa. 

Huron  (Lake)  Harbor  of  Refhge. 

Oak  Orchard  Harbor,  N.  Y. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 

Toledo  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Jennings  &  Hart,  Contractors, 

Burlington  Harbor,  Vt. 

Charlotte  Harbor,  N.  Y. 
Johnson,  Charles,  Contractor, 

Hudson  River,  N.  Y. 
Johnson,  J.  B.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
montn. 
Johnson,  W.,  Contractor. 

Des  Moines  Rapids. 

Hllnois  River^  HI. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Johnson,  W.  B.,  Contractor, 

Black  Lake  Harbor,  Blich. 
Johnson  &  Schuyler,  Contractors. 

San  Diego  Harbor,  Cal. 
Jones,  William,  Contractor. 

Western  Rivers. 
JuDSON,  Mr.,  Surveyor. 

Ogdensburff  Harbor,  N.  Y. 
JUDSON,  H.  A.,  Assistant  Engineer. 

Thames  River,  Conn. 
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JuDSON,  J.  W.,  AuUtant  Engine^, 

Oswego  Harbor,  N.  Y. 
JuDSON,  W.  P.,  Assistant  Engineer. 

Black  River.  N.  Y. 

Oak  Orchara  Harbor,  N.  Y. 
JuNKiN,  Charles,  Assistant  Engineer. 

Cape  Fear  River,  N.  C. 
Kalemback  &  Barton,  Centraetars, 

James  River,  Ya. 
Keary,  M.,  &,  Bros.,  Contractors, 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Reefer,  G.  A^  Assistant  Engineer. 

Des  Moines  Rapids. 

Illinois  River,  ill. 
Keeler,  Thomas,  Contractor. 

Oswego  Harbor,  N.  Y. 

Pultneyville  Harbor,  N.  Y. 
Eellby,  R.  p.,  Contractor. 

Oakland  Harbor,  Cal. 
Kennedy,  M.  G.,  Contractor. 

Tennessee  River. 
Eenrick,  W.  a.,  Contractor. 

Boston  Harbor,  Mass. 
Kerr,  J.  &  R.,  Contractors. 

Wabash  River.  Ind. 
Ketchum,  F.  D.',  Contractor. 

Huron  Harbor,  Ohio. 

Vermillion  Harbor,  Ohio. 
Kidder,  W.  L.,  Inspector. 

Galena  River,  HI. 
KiBiBALL^  L.  N^  Contractor. 

Black  Lake  Harbor,  Mioh. 
Kimball,  S.  N.,  Contractor, 

Mobile  Harbor,  Ala. 

Neches  River,  Tex. 

Sabine  River,  Tex. 

Tennessee  River. 

Trinity  River,  Tex. 
Kimball,  S.  N.,  &.  Co.,  Contraetan. 

Mobile  Harbor,  Ala. 
King,  Jesse,  Contractor. 

Oswego  Harbor,  N.  Y. 
Kino,  John,  Contractor. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
King,  M.,  Assistant  Engineer. 

Transportation  Routes,  Nortihem  Route, 
Third  subdivision. 
King,  Reinhart  &  Co.,  Contractors, 

Ohio  River. 
Kingsbury,  D.  M.,  Assistant  Engineer. 

Bayou  T^he,  La. 
Kingslby,  G.  S.,  Assistant  Engineer, 

Ohio  River. 
KiNGSLEY,  M.,  Assistant  Engineer. 

Hiawassee  River,  Tenn. 

Tennessee  River  (Little),  Tenn. 
KiRBY,  Abner,  Contractor. 

Menomouee  Harbor,  Mioh. 
KnTLE,  J.  W.,  Contractor, 

Des  Moines  Rapids. 
Knapp,  F.  M.,  Contractor. 

Kenosha  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Knapp  A.  Gillen,  Contractors. 

Kenosha  Harbor,  Wis. 
KooNS.  H.  L.,  Assistant  Engineer. 

St.  FranciA  River,  Ark. 


KoppMAN,  Mr.^  Aseistant  Engimeer, 

Merrimac  River,  Mass. 
KuHLMAN,  v. ,  Contractor, 

Milwaukee  Harbor,  Wis. 
La  Barrx,  L.  B.,  Assietant  Engineer, 

Delaware  Riv^r. 
Lacroix,  William,  Contractor, 

St.  Chur  Flats  Ship-Canal,  Mich. 
Lacy,  M.  A,,  Assistant  Engmeer. 

East  River,  N.Y. 

Staten  Island  and  New  Jersey.  * 
Lambach,  H..  Assistant  Engineer, 

Rock  Islana  Rapids. 
Lampman,  M.  L.,  Contractor, 

Black  River  Harbor,  Ohio. 
Langley^dmund,  Contractor, 

Boston  Harbor,  Mass. 
Larkin  &  Patrick,  Contraetore. 

St.  Mai^s  River  and  Canal,  Mich. 
Lawrence.  J.  S.,  Aseietant  Engineer. 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 

Niagara  Falls  Canal,  N.  Y. 

Oak  Orchard  Harbor,  N.  Y. 

Pultneyville  Harbor,  N.  Y. 

Transportation  Routes,  Northern  Route^ 
Tnird  subdivision. 

Waddington  Harbor,  N.  Y. 
Lbary,  James  D.,  Contractor, 

Hudson  River,  N.  Y. 

Plattsbuig  Harbor,  N.  Y. 

Rondout  Harbor  (Hudson  River),  N.  Y. 

Staten  Island  and  New  Jersey. 
Leavenworth,  F.  P.,  Aseistant  Engineer. 

Atchafalaya  Bay,  La. 

Sabine  River,  Tex. 
Leavitt,  F.  R.^seistant  Engineer, 

Cumberland  River. 
LBAYrrr,  H.  A.,  Assistant  Engineer, 

Red  River,  Tex.,  etc. 
Leconte,  L.  J..  Assistant  Engineer, 

Oakland  Haroor,  Cal. 

Sacramento  and  Feather  Rivera^  Cat 
Ledlie,  J.  H.,  Contractor, 

Black  Lake  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Michigan  City  Harbor,  Ind. 
Ledub  &  Corse,  Contractors, 

Muskegon  Harbor.  Mich. 

Racine  Harbor,  Wis. 
Lex,  John  J.,  Assistant  Engineer, 

Cohansey  Creek.  N.  J. 

New  Castle  Haroor,  Del. 

Salem  River,  N.  J. 
Lee  &,  Dunbar,  Contractors, 

Ashtabula  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Lb  Gallais,  G.  W.,  Contractor, 

Pensacola  Harbor,  Fla^ 
Lb  Hardy,  P.^  Assistant  Engineer, 

Tennessee  River. 
Lehnartz,  F.  W.,  Assistant  Engineer, 

Mississippi  River,  between  Cairo  and  its 
moutn. 
Leiper,  J.  C,  Contractor. 

Marcus  Hook  Harbor,  Pa. 
Leiper  &  Lbwis,  Contractors, 

New  Castle  Harbor,  DeL 
Lb  Prohon,  £.  M.,  Contractor* 

Kennebec  River,  Me. 
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Lb  PBOHONy  E.  M. — Continued. 
Machias  Kiyer,  Me. 
SolliYan's  River  and  Falls,  Me. 
Lx  Pbohon,  £.  M.y  &  Co.,  Contraetor8» 

Kennebec  River,  Me. 
LxYEBiGU  &  GARDiNBRy  Ckmirocion, 

Osvego  Harbor,  N.  Y. 
Lewis,  J.  F.,  A98i8iani  Engvnaer. 

San  Diego  Harbor,  Cal. 
Lewis,  Morgan,  Ckmtra4slor, 

Hudson  River,  N.  Y. 
Lewis,  Ouvbr  &,  Phelps,  Contractors, 

Ohio  River  Falls. 
LiEBRECHT,  O.,  Assistant  ISngineer. 

Forked  Deer  River,  Tenn. 
LiLJBNCRANTZ,  H.,  Assistant  En^neer. 

Fox  and  Wiseonain  Rivers,  Wis. 
Lmcour,  F.  N.,  Assistant  Engineer. 
Housatonic  River,  Conn. 
Boutiiport  Harbor,  Conn. 
LiTTLRFiEiJ>,  R.  ^.yAssistant  Enginoor, 
Chicago  Harbor,  JQI. 
Marquette  Harbor,  Mich. 
Michigan  Cily  Harbor,  Ind. 
LiVERMORB,  A.,  Assistant  Engineer, 
Des  Moines  Rapids. 
Ohio  River. 
Osage  River,  Mo. 
White  River,  Ark. 
Lix>TD,  W.  H.,  Contractor, 

Boston  Harbor,  Mass. 
LoGKiN  &  Jekkinb,  Contractors, 

8heboygan  Harbor,  Wis. 
Long,  Dennis,  Contractor. 

Western  Rivers. 
Long,  H.  C,  Assistant  Engineer, 
Fox  and  Wisconsin  Rivers.  WLb. 
Mississipjii  River,  Falls  of  St.  Anthony 
to  Caira. 
Long,  J.  C,  Assistant  Engineer, 
Coosa  River,  Ala.  and  Ga. 
Mississippi  River  to  the  Atlantic. 
Tennessee  River. 

Tennessee  and  Coosa  Rivers  CanaL 
Long,  James  G.,  Assistant  Engineer. 

Etowah  River,  Ga. 
LooMis,  L.  D.,  Contractor, 

Hudson  River,  N.  Y. 
Lord,  F.  N.,  Contractor. 
Portland  Harbor,  Me. 
Lord,  M.  S.,  Contractor, 

Ohio  River  Falls. 
Lorraine,  E.,  Assistant  Engineer, 
James  River  and  Kanawha  Canal. 
Kanawha  River  (Great),  W.  Va. 
Transportation  Routes,  Central  Route, 
Third  subdivision. 
IiOVKDAY,  James,  Contractor, 
Ashtabula  Harbor,  Ohio. 
Conneaut  Harbor,  Ohio. 
Erie  Harbor,  Pa. 
Grand  River  Harbor,  Ohio. 
Huron  Harbor,  Ohio. 
Vermillion  Harbor,  Ohio. 
Low,  Jr.,  Gorham  P.,  Assistant  Engineer, 
Hennepin  to  Watertown  Ship-Canal. 
Merrimac  River,  Mass. 
Low,  S.,  Assistant  Engineer, 
Ohio  River. 


Lum,  M.  L.,  Assistant  Engineer, 
Bayou  Bartholomew,  La. 
Mississippi  River  Reservoirs. 
Lutes,  BL  3  .^Contractor, 
Marquette  Harbor,  Mich. 
Ontonagon  Harbor,  Mich. 
Lynch,  J.  H.,  Contractor. 
Galveston  Harbor,  Tex. 
Lynch,  M.  It.,  Assistant  Engineer. 

Guadalupe  Kiver,  Tex. 
McAdams,  Patrick.  Contraetor, 
Chester  Harbor,  Pa.  ' 

McCafferty,  C,  Contractor, 

Kanawha  River  (Great),  W.  Va. 
McCalman,  John,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
MgCalla.  B.  C.  Assistant  Engineer, 
Coosa  River,  Ala,  and  Ga. 
Cumberland  River. 
Etowah  River,  Ga. 
French  Broad  River,  Tenn.  and  N.  0. 
Georgia  Canal. 
Mississippi  to  the  Atlantic. 
Oostenaula  and  Coosawatchee  Rivers. 
Rock  Castle  River,  Ky. 
McCuBLLAN,  C^  &  Son,  Contractors, 

Connecticut  River,  Conn. 
McCoNNELL.  W.  A.,  Contractor, 
Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
McCuRDY,  W.  H.,  Contractor, 
Ashtabula  Harbor,  Ohio. 
Buffalo  Harbor,  N.  Y. 
Cleveland  Harbor,  Ohio. 
Dankirk  Harbor,  N.  Y. 
Erie  Harbor,  Pa. 
Grand  River  Harbor,  Ohio. 
Rocky  River  Harbor,  Ohio. 
McDermott,  E.,  Assistant  Engineer, 

Tennessee  River. 
McDonald  Bros.,  Contractors, 
Mississippi  River,  Falls  of  St.  Anthony  to 
Cairo. 
McDonnell,  Alex.,  Contractor, 

Dunkirk  Harbor,  N.  Y. 
Macdonnel  &  Co.,  Contractors, 

Frankfort  Harbor,  Mich. 
McDouGALL,  Coll.  P.,  Contractor, 
Eagle  Harbor,  Mich. 
Ontonagon  Harbor,  Mich. 
McElherne,  J.  C,  Inspector, 

Galena  River,  111. 
Macfie,  J.,  Assistant  Engineer, 
Grand  Haven  Harbor,  Mich. 
McGuNCEY  &,  Co.,  Contractors, 

Ohio  River  Falls. 
McGraw,  E.  F..  Contractor. 
Rappahannock  River,  Va. 
McKenzie.  Kenneth,  Contractor. 
Ashtabula  Harbor,  Ohio. 
Conneaut  Harbor,  Ohio. 
McKenzie,  R.,  Contractor. 

Wabash  River,  Ind. 
McKoWN,  J.  D.,  Assistant  Engineer. 
Arkansas  River  at   Fort  Smith,  Ark. 
Current  River,  Mo. 
Fox  and  Wisconsin  Rivers,  Wis. 
Gasconade  River,  Miss. 
Kansas  River,  Kans. 
I      St.  Francis  River^  Ark. 
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McKowNy  J.  D.—Continued. 

Yazoo  Kiver,  Miss. 
McLean,  J.  Contraetor, 

Charlotte  Harbor,  N.  Y. 
McMath,  R.  K.,  Atnstant  Engineer. 

Illinois  River^  III. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Macphbrson,  Willard  Sc  Co.  ,  Centraotore, 

Lewes,  Del.,  Pier  near. 
Mack,  M.  J.,  Aeeietant  Engineer, 

Apalachicola  River  and  Bay. 

Cahaba  River,  Ala. 

Chattahoochee   and  Flint  Riyers,  Oa. 
Maddox,  J.  U.,  Centraetor, 

Cumberland  River. 
Maddox  &,  Slemmsns,  Contraetore, 

Ohio  River. 
Maffit,  J.  N.,  lAeutenanty  U,  8,  N. 

Cape  Fear  River,  N.  C. 
Mahlo,  £.,  Aeeietant  Engmeer, 

Manasquan  River,  N.  J. 
Maillefbrt,  B.,  Contractor, 

Charlestown  Harbor,  S.  C. 

James  River,  Ya. 

Rappahannock  River^a^ 

Savannah  River  and  Harbor,  Ga^ 
Maillefbrt  &  Co.,  Contractore, 

East  River,  N.  Y. 
Malcom,  William  S.,  A$eietant  Engineer, 

Oak  Orchard  Harbor.  N.  Y. 

Sodus  Harbor  (Great),  N.  Y. 
Malcom,  William  S.,  Contractor. 

O^densburff  Harbor,  N.  Y. 
Manfull  &  KERR,  Controctore. 

Ohio  River. 
Mann,  George  K.,  Aeeietant  Engineer. 

New  Haven  Harbor,  Conn. 

Providence  River  and  Harbor,  Mass. 
Mann,  L.  M.,  Surveyor. 

Compiler  on  this  Index  (see  Preface). 
Manning,  C.  P.,  Aeeietant  Engineer. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Mappa  6l  QjLYJContra/ctore. 

Wilmington  Harbor,  Cal. 
Marbury,  a.,  AeMtant  Engineer. 

Transportation  Routes,  Central  Route, 
Tntrd  subdivision. 
Marine  Railway  Ain>  Dock  Company, 
Contracture. 

Western  Rivers. 
BIarbhall,  J.  H.,  Contractor, 

Hudson  River,  N.  Y. 
Marshall,  John,  Contractor. 

Hudson  River,  N.  Y. 
Marshall,  John  B^  Bidder. 

Hudson  Kiver  N.  Y. 
Martin,  Alwyn,  Bidder. 

Burlington  Harbor,  Yt. 
Martin,  L.,  Aseietant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Martin,  W.  T.,  Aeeietant  Engineer. 

Provincetown  Harbor,  Mass. 
Mathbr,  C.  R.,  Aseietant  Engineer. 

New  Haven  Harbor,  Conn. 

Point  Judith  Lake,  R.  I. 

Wood's  Holl  Harbor,  R.  I. 
Maxwell,  O.  H.,  Aeeietant  Engineer, 

Minnesota  River,  Minn. 


Mayer,  J.  R.,  Ae^eiant  Engineer. 

Saugatnck  Harbor,  Mich. 

Souui  Haven  Harbor,  Mich. 
Mayo.  George  W.,  Aeeietant  Enqkteer. 

BuffiUo  Harbor,  N.  Y. 
Mead,  £.,  Aeeietant  Engineer. 

Cumberland  River. 
Mead,  V.^Contractcr. 

Boston  Harbor,  Mass. 

Camden  Harbor,  Me. 
Meehan,  M.,  Contractor. 

James  River. 
Meigs,  J.  L.,  Aseietant  J^MinMr. 

Caloosahatchee  River,  Fla. 

Suwannee  River,  Fla. 

Tampa  Bay,  Fla. 
Meigs,  M.,  JJ,  8.  C.  E. 

Missis8ipi>i.  River,  Falls  of  St.  Anthiny 
to  Cairo. 

Transportation      Routes,      MissiBtippi 
Route,  Third  subdivision. 
Melvin,  W.  C,  Aseietant  Engineer. 

Red  River,  Tex.,  etc. 
Menomonee    Dredge    Cokpany,   Cmi- 
tractore. 

Menomonee  Harbor,  Mich. 
Mercer,  J.  Contractor. 

Ontonagon  Harbor,  Mich. 
Meriton,  H.,  Aaeietant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Merrian,  E.,  Aeeietant  Engineer. 

East  River,  N.  Y. 
Mbrriman,  M.,  Aeeietant  Engineer. 

Delaware  River. 
Meyer,  Charles  L.,  Ae^tani  Engineer. 

Keyport  Harbor,  N.  J. 
Meyers,  R.  W.,  Contractor. 

Housatonic  River,  Conn. 
Meyers  &,  Kerr,  Contractore. 

Ohio  River. 
MiCHLER,  A.  K.,  Aeeiitant  Engineer. 

Hampton  River,  Y a. 

Norfolk,  Ya.,  to  Cape  Fear  River. 

Pagan  Creek,  Ya. 
MiDDLBTON,  Mr.,  Aeeietant  Engineer. 

Des  Moines  Rapids. 
BiiFFUNS,  Mr.,  Aeeietant  Engineer. 

Dunkirk  Harbor,  N.  Y. 
BiiLLER,  J.  E.,  Contractor. 

Black  Lake  Harbor,  Mich. 
Miller,  William  H.,  Contractor. 

Delaware  Breakwater. 
Miller  &  Bedard,  Contraotore. 

Ohio  River. 
Minor,  R.  D.,  Contractor. 

Rappahannock  River,  Ya. 
Mitchell,  H.,  Aeeietant  Engineer. 

Cape  Cod  Ship-Canal,  Mass. 
Mitchell,  Henry,  Aeeietant  EngUeer. 

Merrimac  River,  Mass. 
Mitchell,  Henry,  U.  8.  C.  8. 

Providence  River  and  Harbor,  R.  I. 
Mixer,  H.  M.,  Contractor. 

Au  Sable  River  and  Harbor,  Mieh. 
MOLTHROP,  W.  H.,  Contractor. 

Narragansett  Bay.  R.  I.  and  Conn. 

New  Bedford  Haruor,  Mass. 
Moncure,  Mr.,  AeeietatU 

Nottoway  River,  Va. 
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M0NTGOMBRT4  J.  B.,  Cawtraotor. 

Snake  Riyer,  Oiee. 

Upper  Columbia  KiTer,  Oreg. 
MooRB,  Ed.,  C&Ktraetor. 

Cocheoo  Biver,  N.  H. 

Noonday  Bocl^  Cal, 

Bichmond's  Island,  Me. 
Moore,  Z.,  Contractor. 

SoduB  Harbor  (Great),  N.  Y. 
MoRBL,  P.  H.,  AnUtani  Enghteer, 

Ohio  River. 
Morgan,  Thomas  P.,  Contractor. 

Elizabeth  Rlrer,  Ya. 

Oocoquan  River,  Ya. 

RappahaDnook  River,  Ya. 

Roanoke  River,  N.  C. 
Morris,  C.  J.,  Asaictant  Engineer, 

Bed  River  of  the  North,  Minn. 

Morris  &  Cummings,  Contractora. 

Baltimore  Harbor,  Md. 

Cocheoo  River,  N.  H. 

Delaware  River. 

Fall  River  Harbor,  Mass. 

Ckilveflton  Harbor,  Tex. 

Nanaemond  River,  Ya. 

New  Haven  Harbor,  Conn. 

Northeast  River,  Md. 

Paasaic  River,  N.  J. 

Portland  Harbor,  Me. 

Thames  River,  Conn. 

Union  River,  Me. 

Worton  Harbor,  Md. 
MoRSB,  C.  P.,  Contractor. 

Sodns  Harbor  (Great),  N.  T. 
Morse,  C.  P.,  &  Co.,  Contractors. 

Sodns  Harbor  (Great),  N.  Y. 
Morse  &  Hart,  Bidden. 

Burlington  Harbor,  Yt. 
Morton  &  Startzman,  Contractor$. 

Western  Rivers. 
MosELY,  Edward. 

Cape  Fear  River,  N.  C. 
Mott,  W.  H.,  Contractor. 

Huron  Harbor,  Ohio. 

Monroe  Harbor,  Mioh. 
Mott,  W.  H.,  Assistant  JBngimeor. 

Saint  Clair  Flats  Ship-Canal,  Mich. 
Mower,  S.  C,  Assistant  Engineer. 

Grand  Haven  Harbor,  Midbi. 
MOWRY,  H.  J.,  Contractor. 

Oak  Orchard  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

PultneyviUe  Harbor,  N.  Y. 

Sodns  Harbor  (Great).  N.  Y. 

Sodns  Bay  Harbor  (Little),  N.  Y. 

Waddington  Harbor,  N.  Y. 
MURDOCK,  Thomas,  Contractor. 

Western  Rivers. 
MuNGER  &  Gray,  Contractors. 

Dnluth  Harbor,  Minn. 
MtTRPHY,  J.  MgLeod,  C.  E. 

Harlem  River,  N.Y. 
Muzzy,  L.  R,  Contractor. 

Sheboygan  Harbor,  Wis. 
Myers,  P.  W.,  &  Co.,  Contractors. 

Shrewsbury  River,  N.  J. 

South  River,  N.  J. 
Myers  &  De  Ham,  Contractors. 

Wabash  River,  Ind. 


Nader,  J.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Nagle,  George  D.,  Contractor. 

Wilmington  Harbor,  Cal. 
Neal  Manufacturing  Co.,  Contractors. 

Western  Rivers. 
Neall,  James  £.,  Contractor. 

Chester  Harbor,  Pa. 
Nelson,  James,  Contractor. 

Chester  Harbor,  Pa. 
Neptune  Submarine  Co.,  Contractors. 

New  York  Harbor,  N.  Y. 
New  England  Dredging  Company,  Con* 
tractors. 

Boston  Harbor,  Mass. 
New  Orleans  Wrecking  Co.,  Contractors. 

Brazos  Santiago  Harbor,  Tex. 
New  Orleans  wrecking  and  Salvage 
Company,  Contractors. 

Yasoo  River,  Miss. 
Newton,  Y.  M.,  Assistant  Engineer. 

Harlem  River,  N.  Y. 
NiCHOLLS,  William,  Contractor. 

Black  River  Harbor,  Ohio. 

Erie  HarbOT.  Pa. 

Frankfort  Harbor,  Mich. 

Huron  Harbor,  Ohio. 

South  Haven  Harbor,  Mich. 

Yermillion  Harbor,  Ohio. 
Nichols,  L.  L.,  Assistant  Engineer. 

niinois  River,  HI. 
Nicholson,  G.  B.,  Assistant  Engineer. 

Rock  Island  Bridge. 
NicOLL,  T.  W.f  Assistant  Engineer. 

Cahaba  River,  Ala. 
NiLES  Works,  Contractors. 

Western  Rivers. 
Noble,  Alfred,  Assistant  Engineer. 

St.  Marv's  Falls  Canal,  Mich. 
Nolan,  M.  R.,  Contractor. 

Wabash  River,  Ind. 
North,  E.  P.,  Assistant  Engineer. 

Ahnepee  Harbor,  Wis. 
NoTZ,  A.  J  Assistant  Engineer. 

Des  Moines  Rapids. 
Okerson^  J.  A.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and 
mouth. 
Oladowski,  H.,  Assistant  Engineer. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Olmsted,  Louis  J.,  Clerk. 

Compiler  on  this  Index  (see  Preface). 
Ontario  Iron  Works,  Contractors. 

Oswego  Harbor,  N.  Y. 

Sodns  Harbor  (Great),  N.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
OSBORN,  J.  E.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 
Owen,  E.,  Contractor. 

Des  Moines  Rapids. 
Owen,  Frederick  N.,  Assistant  Engineer. 

Port  Jefferson  Harbor,  N.  Y. 
Packard,  R.  G.,  Contractor. 

Boston  Harbor,  Mass. 
Pagquet,  Peter,  &.  F.  X.,  Contractors. 

Willamette  River  (Upper),  Oregon. 
Page,  W.  B.,  Assistant  Engineer. 

Pee  Dee  River  (Great),  S.  C. 
Palmer.  S.  E.,  Assistant  Superintendent. 

Ohio  Kiver  Falls. 
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Palmbr  &  WBiOHTy  C&ntraetort, 

Cleyeloud  Harbor,  Ohio. 
Paqxtet,  Joseph,  Contractor. 

Willamette  River  (Upper),  Oieg. 
Pabdbb  &  DoDGB,  Contraotora. 

Dnlnth  Harbor,  Minn. 
Parker,  Abner,  ^ufreyor. 

Connecticut  River,  Conn. 
Parker,  R.  T.,  AatUtant  Enfineer, 

Mississippi  River  Reservoirs. 
Parker,  Stebbins   &  Ackkrman,  Ckm- 
tractors, 

Kenosha  Harbor,  Wis. 
Parkhurst  &,  Wilkinson,  OmtraatorB, 

St.  Joseph  Harbor,  Mich. 

Saugatuck  Harbor,  Mich. 
Parkinson,  T.  D.,  Surveyor. 

Rincon  Rock,  Cal. 
Parks,  John  W.,  Contractor, 

Qaeenstown  Harbor,  Md. 
Parks,  Marshaix,  Contractor. 

Elizabeth  River,  Ya. 
Parmely,  O.  D.,  Contractor. 

Tangipahoa  River,  La. 
Parsons,  C.  R.,  Contr^totor. 

Sodas  Bay  Harbor  (Little),  N.  T. 
Parsons,  G.  W.,  Assistant  Engwmr. 

Pocomoke  River,  Md. 
Parsons,  G.  W.,  Contractor. 

Wicomico  River,  Md. 
Parsons,  Thomas,  Contractor. 

Charlotte  Harbor.  N.  Y. 

Oak  Orchard  Harbor,  K.  Y. 

Sodas  Harbor  (Great),  N.  Y. 
Paterson  Iron  Cobipant,  Contraator: 

Lewes,  Del.,  pier  near. 
Patrick,  W.,  Contractor, 

Illinois  River,  111. 
Patten,  W.  H.,  Contractor. 

An  Sable  River  and  Harbor,  Mich. 
Patterson,  C.  P.,  U.  8.  Coast  Survey. 

Baltimore  Harbor,  Md. 

Potomac  River. 
Pattison,  H.  A,,Js9istant  Engineer. 

Chattahoochee  and  Flint  Rivers,  Ga. 
Pauldinq,  Kemble  &  Co.,  Contractors. 

Lewes,  Del.,  pier  near. 
Pauij.  C.  J.,  Assistant  Engineer, 

Rock  Island  Rapids. 
Payne,  E.  M.,  Contractor. 

Delaware  River,  N.  J. 

Nomini  Creek,  Ya. 

Pawcatnok  River,  R.  L  and  Conn. 

Rappahannock  River,  Ya. 

Tannton  River,  Mass. 
Payne,  S.  N.,  Contractor. 

Bridgeport  Harbor,  Conn. 
Peacock,  WiujAUyAseistant  Engineer. 

Buffalo  Harbor,  N.  Y. 
Pearsaix.  T.,  Assistant  Engineer. 

Tombigbee  and  Black  Warrior  Rivers. 
Pegram,  R.  B,f  Assistant  Engineer. 

James  River  and  Kanawha  CanaL 
Pereira,  David,  Bidder. 

Hudson  River,  N.  Y. 
Pbtitdidier,  L.,  Assistant  Engineer. 

Cincinnati  Harbor,  Ohio. 
Pbtitdidier,  &.,Aseietant  Engineer. 

Monongahela  River. 


Peyton,  H.  M.,  Contractor. 

Snperior  City  Harbor,  Wis. 
Phelps,  A.  T.,  Assistant  Engineer. 

Tennessee  Raver. 
Phillips,  J.,  Contractor. 

Boston  Harbor,  Mass. 
Phillips,  G.  &  H.,  Contractors. 

Tannton  River,  Mass. 
Pierce,  A.  C,  Contractor. 

Provinoetown  EUirbor,  Mass. 
Pierce,  C.  E.,  Assistant  Engineer. 

Western  Rivers. 
Pierce,  Rowe  &  Co.,  Contraetore, 

New  Castle  Harbor,  DeL 

Portland  EUirbor,  Me. 
PncRCE  &  Whaling,  Contractors, 

Black  Lake  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 

Sonth  Haven  Harbor,  Mich. 
Pibrpont,  John,  Assistant  Engineer. 

Chicago  Harbor,  HI. 

Fox  and  Wisconsin  Rivers,  Wis. 

Kewaunee  Harbor,  Wis. 

Manistiqne  Harbor,  Mich. 

Narragansett  Pier,  R.  I. 

Superior  Bay,  Wis. 

Wolf  River,  Wis. 
Place.  R.  S.,  &  Co.,  Contraetore. 

Block  Island,  R.  L 
Plant's  MANUFAOTinuNGCo.,OimlraeferiL 

Hudson  River,  N.  Y. 
Plati,  L.  B.,  Bidder. 

Burlington  Harbor,  Yt. 
Platt,  W.  M.,  CoKtraetor. 

Oswego  Harbor,  N.  Y. 
Polhemub,  J.  C,  Assistant  Enfitseer. 

Donaldsonville,  La.,  to   Rio   GiandA. 
POPP,  WiLUAM,  Assistant  Engineer. 

Cambridge  Harbor^  Md. 

Chester  River  at  Kent  Island  NaoowSb 

Elk  River,  Md. 

James  River. 

Nansemond  River,  Ya. 

Neuse  River,  N.  C. 

Nomini  Cre^  Ya. 

Occoquan  River,  Ya. 

Queenstown  Harbor,  Md. 

Wicomico  River,  Md. 

Worton  Harbor,  Md. 
Porter,  S.  B.,  Caniracter, 

Ohio  River. 
Portland  City,  Contractor. 

Willamette  and  Columbia  RiveiSyOicig. 
Post  &  Henderson^  Contraetore. 

Oswego  Harbor,  K.  Y. 

Sodus  Bay  Harbor  (Little),  N.  Y. 
Potter,  SiJfUXL  O.  L. 

Topographer,  clerk,  draftsman,  and  ehisf 
clerk  to  M^J.  Henry  M.  Robert^  1868 
-1881,  and  assistant  engineer  to 
Lieut.  0.  B.  Sears,  1871. 

Willamette  and  Columbia  Rlven^  aar- 
veys. 

Compiler  on  this  Lidez  and  in  seneral 
charge  of  the  same,  1878-iml  (see 
Preface). 
Potts,  Joshua. 

Cape  Fear  River,  N.  C. 
PoupoR,  Antoin,  Bidder. 

Burlington  Harbor,  Yt. 
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PowELLy  E.,  dmtraotar, 

Marqnette  Harbor,  Mich. 
Power,  T.  J.,  Contractor, 

Ohio  River. 
PowLBSS,  W.  H.,  As9istant  Enginter, 
Blackwater  River,  Va. 
Hampton  River^  Ya. 
Pagan  Creek,  va. 
PowLEY,  J.  L.,  Contractor. 
Hudson  River,  N.  Y. 
Rondont  Haroor,  N.  Y. 
Pratt  &  Co.,  Contraetora, 
Aflhtabnla  Harbor,  Ohio. 
Buffalo  Harbor,  N.  Y. 
Dunkirk  Harbor,  N.  Y. 
Oswego  Harbor,  N.  Y, 
PBE8COTT,  Oeobge  W.,  &  Co.,  ComtractOTB. 

Wilmington  Harbor,  Cal. 
PREUSS,  W.,  Asnaiant  Engineer. 
East  River,  N.  Y. 
Harlem  River,  N.  Y. 
Hudson  River,  N.  Y. 
Prince,  E.  F.,  Contractor, 

Ontonagon  Harbor,  Mich. 
QuATTLEBAUM,  P.  J.,  Assistant  Engineer, 

Apalaohicola  River  and  Bay. 
QuiNN,  D.,  Contractor. 
Eagle  Harbor,  Mich. 
Bacine  Dredging  Company,  Contractors. 

Racine  Harbor,  Wis. 
Ranchenstein,  R.,  Assistant  Engineer, 

Mobile  Harbor,  Ala. 
Randall,  R.  B.,  Aseistant  Engineer, 
Columbia  River  (Upper),  Greg. 
Willamette  and  Columbia  Rivers,  Orog. 
Bankin,  J.,  Contractor, 
Ahnepee  Harbor,  Wis. 
Two  Rivers  Harbor,  Wis. 
Ransom,  Robert,  Assistant  Engineer, 

Neuse  River,  N.  C. 
Reabdan^  J.  J.,  Contraotor, 

Dee  Momes  Rapids. 
Bedding,  W.  E.^  Contractor. 
Connecticut  River,  Conn. 
Bedfield,  W.  W.,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Beichspfarr.  C,  Assistant  Engineer, 

Monongahela  River. 
Reid  &  Reid,  Contractors, 

Tennessee  River. 
Rich,  W.  W.,  Assistant  Engineer, 

Fox  and  Wisconsin  Rivers,  Wis. 
Richardson,  L.  T.,  Bidder, 

Burlington  Harbor,  Vt. 
Richardson,  J.  F.,  Assistant  Engineer, 

Western  Rivers. 
Richardson,  N.  F.,  Contractor. 

Ohio  River. 
Richardson,  W.,  Contractor. 
Green  Bay  Harbor,  Wis. 
Monroe  Harbor,  Mich. 
8andnsky  City  Harbor,  Ohio. 
Toledo  Harbor,  Ohio. 
Rideout,  J.  R.,  Contractor. 

Feather  River,  Cal. 
Ripley,  ^t,,  Aseistant  Engineer. 

Tchefnncte  River,  La. 
Ripley,  H.  C,  Assistant  Engineer, 
Brazos  River,  Tex. 


RiPLET.  H.  C— Continued. 
DonaldBonville,  La.,  to  Rio  Grande. 
Galveston  Bay,  Tex. 
Galveston  Harbor,  Tex. 
Indianola  Harbor,  Tex. 
RiSDON,  J.  N.,  Contractor. 

Rincon  Rock,  Cal. 
Roach,  J.,  Contractor. 
Kanawha  Kiver  (Great),  W.  Ya. 
Mississippi  River,  at  its  mouth. 
Robert8,T.  p.  ,  Assistant  Engineer. 
Allegheny  River, 
Missouri  Kiver. 
Monongahela  River. 
Muskingum  River,  Ohio. 
Ohio  River. 
Roberts,  W.  Milnor,  U.  8.  C.  E. 
Des  Moines  Rapids. 
Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Roberts  &  Johnson^  Contractors. 

Ahnepee  Harbor,  Wis. 
Robinson,  P.,  Assistant  Engineer. 
Chattahoochee  and  Flint  Rivers,  Ga. 
Chickasawha  River,  Miss. 
Pasca^oula  River  and  Harbor,  Miss. 
Tombigbee  River,  Miss. 
Tombigbee  to  Tennessee  River. 
Robinson,  8.  B.,  Contraotor. 
Sodus  Harbor  (Great),- N.  T. 
Sodus  Bay  Harbor  (Little),  N.  Y. 
RODGERS,  J,,  Contractor. 

Ohio  River. 
Roost,  John,  Contractor, 
Black  Lake  Harbor,  Mich. 
8augatnck  Harbor,  Mich. 
ROSECRANS,  W.  S.,  Assistant  Engineer. 

New  Bedford  Harbor,  Mass. 
RossER,  T.  L.,  Contractor, 

Black  Lake  Harbor,  Mich. 
RossER,  Thomas  L.,  dc>  Co.,  Contractors. 
Frankfort  Harbor,  Mich. 
Muskecon  Harbor,  Mich. 
Wlute  Kiver  Harbor,  Mich. 
RoTAN,  William  H.,  Contractor, 

Marcus  Hook  Harbor,  Pa. 
Roth  &.  Lane,  Contractors. 

Ohio  River. 
ROTHWELL,  H.  G.,  Assistant  Engineer^ 
An  Sable  River  and  Harbor,  Mich. 
Port  Clinton  Harbor,  Ohio. 
RouTH  &.  Walls,  Contractors. 

Ohio  River. 
RowES,  J.  R.,  Assistant  Engineer, 
Black  Lake  Harbor,  Mich. 
Grand  Haven  Harbor,  Mich. 
RUHL,  Ernst,  Assistant  Engineer, 

Etowah  River,  Ga. 
Russell,  N.  E.,  Aseistant  Engineer. 
Fox  and  Wisconsin  Rivers,  Wis. 
Pawtucket  River,  Conn. 
Peconic  River,  N.  Y. 
Providence  River  and  Harbor,  R.  I. 
Saoue,  S.  A.,  Contractor, 

Grand  River  Harbor,  Ohio. 
St.  Louis  Cement  Company,  Contractors, 

Des  Moines  Rapids. 
Sanborn.  George  P.,  Bidder, 
St.  Clair  Flats  Ship-Canal,  Mich. 
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Sanders,  J.  F.,  Jseietant  Engineer, 

Qrand  Haven  UarboT,  Mich. 
Sanger,  Ledlie  &  Corse,  Contractors, 
Kenosha  Harbor,  Wis.      , 
Racine  Harbor,  Wis. 
Sheboygan  Harbor,  Wis. 
Satteri.ee,  John,  Cowtraotor. 

East  Chester  Creek,  N.  Y. 
Savannah  City,  Contractor. 

Savannah  River  and  Harbor,  Ga. 
ScHBRMERHOBN,  L.  Y.,  AsHstani  Engineer . 
Ahnepee  Harbor,  Wis. 
Eagle  Harbor,  Mich. 
Green  Bay  Harbor,  Wis. 
Mississippi  River  above  the  Falls  of  St. 

Antnony. 
Sturgeon  Bay  Harbor,  Wis. 
Transportation      Routes,      Biisaissippi 

Ronte^  Third  subdivision. 
Compiler  on  this  Index,  with  supervision 
of  portion  on  rivers  (see  Pre&Mse.) 
Schmidt,  Max  E.,  Assistant  Engineer. 
Chippewa  River,  Wis. 
Dakota  River,  Dak. 
Red  River  of  the  North,  Minn. 
SCHENK,  C^  Assistant  Engineer. 

Licking  River,  Ky. 
SCHUETTB,  J.,  Contractor. 

Manitowoc  Harbor,  Wis. 
SCHOPP,  P.  J.,  Superintendent. 

Ohio  River  Falls. 
ScHROM,  J.  B.,  Foreman. 

Superior  City  Harbor,  Wis. 
SCHULZ,  C,  Contractor. 

Grand  River  Harbor,  Ohio. 
Schuyler,  J.  S.,  Contractor. 
Stonington  Harbor,  Conn. 
Schuyler,  T.,  N.  Y.  State  Commi»9%oner. 

Hudson  River,  N.  Y. 
Scott,  A.  lA..  Assistant  Engineer, 
Kanawha  Kiver  (Great),  W.  Va. 
New  River,  Va. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Scott,  R.,  Assistant  Engineer. 

Galveston  Harbor,  Tex. 
Scott,  Thomas  A.,  Contractor. 

Echo  Harbor,  N.  Y. 
Seaoer,  J.  L.,  Assistant  Engineer. 
Annapolis  Harbor,  Md. 
Patapsco  River,  West  Branch. 
Searles,  J.  M.,  Assistant  Engineer. 
Coidwater  River,  Miss. 
Sunflower  River  (Biff)^  Miss. 
Tallahatchie  River,  Miss. 
Sedgwick,  T.  S.,  Assistant  Engineer. 

Chesapeake  and  Ohio  Canal. 
Sellers,  M.,  Contractor. 

Des  Moines  Rapids. 
Seymour,  F.  A.,  Contractor. 
Ashtabula  Harbor,  Ohio. 
Seward,  E.  R.,  Contractor. 
Boston  Harbor,  Mass. 
Bridgeport  Harbor,  Conn. 
Connecticut  River,  Conn. 
East  River,  N.  Y. 
Hudson  River,  N.  Y. 
Narracansett  Bav,  R.  I.  and  Conn. 
New  Haven  Harbor,  Conn. 
Newport  Harbor,  R.  I. 


Seward,  E.  R. — Continued. 

Norwadk  Harbor,  Conn. 

Pawcataok  River,  R.  I.  and  Conn. 

Pawtucket  River,  Conn. 

Plattsburg  Harbor,  N.  Y. 

Providence  River  and  Harbor,  B.  L 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Seward,  E.  R.,  Bidder. 

Otter  Creek,  Vt. 

South  River.  N.  J. 
Seward,  J.  M.,  Ctmtra/ctor. 

Housatonic  Kiver,  Conn. 

Norwalk  Harbor,  Conn. 
Shailbr,  R.  a.,  Aseistawt  Engineer, 

Charles  River,  Mass. 
Shbehan  &  LoLER,  Contraatorsn 

Ohio  River  Falls. 
Sheffield,  J.  G.,  Contractor. 

Block  Island.  R.  I. 
Shelbourne,  S.  F.,  Contractor. 

Bridgeport  Harbor,  Conn. 

East  River,  N.  Y. 

Huntington  Harbor,  Long  Uand,  N.  Y. 

Milford  Harbor,  Conn. 

Norfolk  Harbor,  Va. 

Port  Jefferson  Harbor,  N.  Y. 

Providence  River  and  Harbor,  R.  L 

Stonington  Harbor,  Conn. 

Wareham  Harbor,  Mass. 

Wilmington  Harbor,  Del. 
Sherburne,  Lieutenant,  U.  &  JV. 

Delaware  Breakwater. 
Shield,  E.  M.,  Aseietant  Engineer, 

Western  Rivers. 
Shiels,  T.,  Overseer. 

Duluth  Harbor,  Mum. 
Shinn,  J.  B^  Assistant  Engineer. 

Norfolk,  Ya.,  to  Cape  Fear  River. 

North  Landing  River,  Va.     « 
Shipley  &  Loyal,  Contractors. 

Ohio  River  Fails. 
Shipman,  J.  «Jy  Contractor. 

Cincinnati  Harbor,  Ohio. 
Shortland  &  Bros.,  Contractors, 

New  Haven  Harbor,  Conn. 
Shultz  &  JoLLiFFE,  Controctcrs, 

Kanawha  River  (Great),  W.  Va, 
Shunk.  W.  F.,  Assistant  Engineer, 

Des  Moines  Rapids. 

Rock  Island  Rapids. 

Rock  River,  Wis.  and  HI. 
Simpson,  W.  S..  Assistant  Engineer, 

Choctawhatcliee  River,  Ala.  and  FU. 

Osage  River,  Mo. 
Simpson,  J.  E.,  &.  Co.,  Contractcre, 

Newcastle  Harbor,  Delaware  River,  Del. 
Sims,  Jesse,  Contractor. 

Sandusky  City  Harbor,  Ohio. 
Skinnbr,  J.  D.,  Assistant  Engineer, 

Galena  River^  111. 

Mississippi  River  Reservoirs. 

Mississippi   River  above  Falls  of  St 

Antnony. 
Transportation      Routes,      Mississippi 

Route,  Second  subdivision. 
Transportation     Routes,      Missiasippi 
Route,  Third  subdivision. 
Slater^  F.  A.,  Contractor, 
Michigan  City  Harbor,  Ind. 
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Slauohtbb,  J.  £.y  Contraokn'. 

Cedar  Keya  Harbor,  Fla. 

Mobi^  Harbo^Ala. 
Sloat,  H.  v.,  &.  Bro.,  Cantraoton. 

Sondout  Harbor,  N.  Y. 
Smith,  C,  Assistant  Engineer, 

Onacluta  River,  Ark. 

White  River,  Ark. 
Smith.  F.  H.,  Contractor, 

Block  iBland,  R.  I. 

Bridgeport  Harbor,  Conn. 

Conneoticnt  River,  Conn. 

Houaatonic  River,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 
Smith,  H.  M.,  Aesistani  Engineer. 

Transportation  Rontes ;  Southern  Route. 
Smith,  Hugh  W.,  Ckmtracior, 

Conneant  Harbor,  Ohio. 

Erie  Harbor,  Pa. 
Smith.  John  A.,  Confrador. 

St.  Clair  Flats  Ship-Canai,  Mich. 
Smith,  P.,  Contracts, 

St.   Clair  River,  at  mouth  of  Black 
River. 
Smith,  PAifticK,  ConfracUtr, 

Cleveland  Harbor,  Ohio. 

Sandusky  City  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Smith,  W.  I.,  AssisiMit  Enaineer, 

Wilmington  Harbor,  Cal. 
Smith,  wTl.,  Cantraetar, 

Chicago  Harbor,  HI. 

Franldbrt  Harbor,  Mich. 
Smith,  W.  P.,  Assistant  Engineer, 

New  River^  Va. 

San  Joaquin  River,  Cal. 
Smith,  W.  S.,  Contractor, 

Green  Bay  Harbor,  Wis. 
Smith  &  Hawkins,  Contractors, 

Monongahela  River. 
Smith,  Hawkins  &  Davis,  Contractors, 

Monongahela  River. 
Sbath  &  Sims,  Contractors, 

Black  River  Harbor^  Ohio. 

Sandusky  City  Harbor,  Ohio. 
Smoke,  D.,  Contractor, 

Manitowoc  Harbor,  Wis. 

Superior  City  Harbor,  Wis. 
Smoke  &.  Shuette,  Contractors, 

Green  Bay  Harbor,  Wis. 
Souufi,  A.  R.,  Contractor, 

PortlaDd  Harbor,  Me. 
Spaids,  C.  D.,  Contractor, 

Occoqnan  River,  Va. 
Spaulding,  Andrew,  Contractor, 

Cleveland  Harbor.  Ohio. 

Toledo  Harbor,  Ohio. 
Spaulding  &  Bennett,  Contractors, 

Buffalo  Harbor,  N.  Y. 

Dunkirk  Harbor,  N.  Y. 
Squier,  H.,  Contractor. 

Grand  Haven  Harbor^  Mich. 

Muskegon  Harbor,  Mich. 
Squier  &  White,  Contractors, 

Black  Lake  Harbor,  Mich. 

South  Haven  Harbor,  Mich. 
Stang.  John,  Contractor, 

Black  River  Harbor,  Ohio. 
Staples,  C,  &  Son,  Contractors, 

Portland  Harbor,  Me. 


Staples  &  Phillips,  Contractors, 

Taunton  River,  Mass. 
Starke,  H.,  Contractor, 

Milwaukee  Harbor,  Wis. 
Starke,  C.  H.,  Contractor, 

Milwaukee  Harbor,  Wis. 
Starr,  Jr.,  W.  W,,  Assistant  Engineer, 

Bridgeport  Harbor,  Conn. 

Noiwalk  Harbor,  Conn. 

Southport  Harbor,  Conn. 
Staudart  &  Richardson,  Contractors. 

Vermillion  Harbor,  Ohio. 
Steel,  R.  M.,  Contractor. 

Calumet  Harbor,  HI. 

Frankfort  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 
Sterung,  J.  M.,  Contractor. 

Monroe  Harbor,  Mich. 
Stevens,  A.  E.,  Assistant  Engineer, 

Mississippi  River,  above  Falls  of  St. 
Antnon^. 

Transportation      Routes^      Mississippi 
Route,  Third  subdivision. 
Stevens,  C.  S.,  Contractor, 

Frankfort  Harbor,  Mich. 
Stevenson,  H.  E.,  Assistant  Engineer. 

Missouri  River. 
Stewart,  J.  P.,  Contractor, 

Mobile  Harbor,  Ala. 
Stibolt,  a.,  Assistant  Engineer. 

Rock  Island  Rapids. 
Stien,  F.,  Assistant  Engineer. 

Wabash  River,  Ind. 
Stock,  H.  T.,  &.  Co.,  Contractors. 

Maumee  River,  Ohio. 

Port  Clinton  Harbor,  Ohio. 
Stockbridge,  W.  R.,  Contractor, 

RoyaVs  River,  Me. 
Stockton,  M.  T,^  Assistant  Engineer, 

Black  River,  N.  Y. 
Stone,  R.,  Assistant  Engineer, 

East  River,  N.Y. 
Straszer,  J.  y  Assistant  Engineer. 

Missouri  River  (Little),  Ark. 

Ouachita  River,  Ark. 

Petit  Jean  River,  Ark. 

Red  River,  Tex. 

White,  Black,  and  Little  Red  Rivers. 

Yazoo  River,  Miss. 
Streidinger,  Julius  H,,  Assistant  Engi- 
neer. 

Des  Moines  Rapids. 

East  Chester  Creek,  N.  Y. 

East  River,  N.  Y. 

Echo  Harbor,  N.  Y. 

Harlem  River,  N.  Y. 

Hudson  River,  N.  Y. 
•  Keyport  Harbor,  N.  J. 

Port  Chester  Harbor,  N.  Y. 

Raritan  River,  N.  J. 

Rondout  Harbor,  N.  Y. 

Sandy  Hook,  N.  J. 

Staten  Island  and  New  Jersey. 
Strolmann,  R.^Assislant  Engineer. 

Portage  Lake,  Harbor  of  Refage,  Mich. 
Strong,  Charles  H.,  Contractor, 

Ashtabula  Harbor,  Ohio. 

Cleveland  Breakwater,  Ohio. 
Strong,  Samuel,  Contractor. 

Hudson  River,  N.  Y. 
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Strong,  W.  E.,  Ckmtraetar, 

Sturgeon  Bay  Harbor,  Wia. 
Strong,  W.  £.,  Astiatant  Engineer. 

Kanawha  River  (Little),  W.  Ya. 
Strong,  W.  W.,  Aeeistant  Engineer, 

Mississippi  River  Reservoirs. 
Stuntz,  George  R.,  Assistant  Engineer, 

Mississippi  River  Reservoirs. 
Sturgeon,  Sr.,  Thomas,  CcntraeUjr. 

Rondont  Harbor,  N.  Y. 
Sullivan,  E.,  Contracter, 

New  Haven  Harbor,  Conn. 
Sullivan,  James  A.,  AasisiMU  Engineer. 

Penobscot  River,  Me. 
Sutherland^  Castle,  C&ntraoter. 

Saginaw  River,  Mich. 
Swan  &  Fenton,  Contractors. 

Ohio  River. 
Sweeney,  D.,  Conlraetor. 

Oakland  Harbor,  Cal. 
Swift  Iron  Works,  Ckmtradore. 

Ohio  River. 
Swift's  Iron  and  Strbl  Works,  Con- 
tractors. 

Western  Rivers. 
Swindell  &  Sparrow,  Contractors. 

Pamlico  River.  N.  C. 
Syke,  Kelley  &  Co.,  Contractors. 

Susquehanna  River,  Md. 
Sylvester,  F.,  Assistant  Engineer. 

East  River,  N.  Y. 
Sylvester,  I.  A.,  Contractor. 

Boston  Harbor,  Mass. 

Merrimac  River,  Mass. 

Provincetown  Harbor,  Mass. 

Stonington  Harbor,  Conn. 
Symons,  D.f  Contractor. 

Charleston  Harbor,  S.  C. 

Savannah  River  and  Harbor,  Ga. 
Syracuse  Iron  Works,  Contractors. 

Charlotte  Harbor,  N.  Y. 
Tabor,  R.  M.,  Assistant  Engineer. 

Columbia  and  Snake  Rivers,  Oreg. 
Talbot,  George,  Contractor. 

Buffalo  Harbor,  N.  Y. 
Talcott,  G.  R.,  Assistant  Engineer. 

James  River,  Ya. 
Talcott,  R.  H.,  Assistant  Engineer. 

Flushing  Bay,  N.  Y. 

Hudson  River,  N.  Y. 

Long  Island^  N.  Y.,  Coast  of. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Talfor,  R.  B.,  Assistant  Engineer. 

Bayou  La  Fourche,  La. 

Brazos  River,  Tex. 

Galveston  Harbor,  Tex. 
Taylor,  D.  W.,  Assistant  Engineer. 

Willamette  and  Columbia  Rivers,  Oreg. 
Tebel,  F.  L.,  Contractor. 

Saugatuck  Harbor,  Mioh. 
Teemyer,  J.  H.,  Contractor. 

Accotink  Creek,  Ya. 

Nomini  Creek,  Ya. 

Wicomico  River,  Md. 
Temple,  R.  H.,  AsHstant  Engineer. 

Transportation  Routes,  Central  Route, 
Third  subdivision. 
Templeton  &  Paynb,  Contractors. 

Hudson  River,  N.  Y. 


Tennyson.  J.  S.,  Assistant  Engineer. 

White,  Black,  Little  Red  Rivers,  Azk. 
Terhune,  H.  S.,  Assietant  Engineer, 

Mississippi  River  Reservoirs. 
Thom,  N.  G.,  Contractor. 

Western  Rivers. 
Thomes,  John  E.,  Assistant  Engineer, 

Transportation  Routes ;  Southern  Roate. 
Thompson,  Mr.,  Assiatant  Engineer, 

Potomac  River. 
Thompson,  G.,  Assistant  Engineer, 

Accotink  Creek,  Ya. 

Aquia  Creek,  Ya. 

Choppawamasic  Bay,  Ya. 

Neabasco  Bay,  Ya. 

Quantico  Bay,  Ya. 
Thompson.  Gilbert,  Aesietant  Engineer, 

Elizabetn  River,  Ya. 

Norfolk  Harbor,  Ya. 
Thompson,  W.,  Aseietant  Engineer. 

Galveston  Harbor,  Tex. 
Throckmorton,  T.,  Assietaint  Engineer, 

Mississipi>i  River,  Falls  of  St.  Antimony 
to  Cairo. 
Tilford  &  Tsrkelson,  Contractors, 

Oakland  Harbor,  Cal. 
ToBiE,  C.  E.,  Contractor. 

Dos  Moines  Rapids. 
TowNSKND,  G.  W.,  Contractor, 

Boston  Harbor^  Mass. 

Connecticut  River.  Conn. 

Eagle  Harbor,  Mien. 

Gloucester  Harbor,  Mass. 

Kennebec  River,  Me. 

Merrimac  River,  Mass. 

New  Haven  Harbor,  Conn. 

Penobscot  River,  Me. 

Providence  River  and  Harbor,  R.  L 

Sullivan  River  and  FaUs,  Me. 
Trill,  C.  F.,  Aseistant  Engineer, 

Apalachicola  River  ana  Bay. 

Chattahoochee  and  Flint  Rivers,  Gft. 
True,  C.  S.,  Assistant  Engineer. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 
Truman,  H.,  Contractor. 

Manitowoc  Harbor,  Wis. 
Truman  &  Schroedbr,  Contraetore* 

Ahnepee  Harbor,  Wis. 

Menomonee  Harbor,  Mioh. 

Sturgeon  Bay  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
TURNBULL,  William,  Contractor, 

Umpqua  River,  Oreg. 
Turner,  C.  L.,  Owrseer. 

Eagle  Harbor,  Mich. 
Turner,  J.  E..  Assistant  Engit 

Chippewa  River,  Wis. 
TURPIN,  W.  G.,  Assistant  Engim 

James  River  and  Kanawha  CanaL 
TURPiN,  W.  R.,  Assistant  Engineer, 

James  River,  Ya. 
TuRRiLL,  Mr.,  Assistant  Engineer, 

Blackwater  River,  Ya. 
TuRRiLL,  C.  A.,  Aseietant  Engineer, 

Caney's  Fork  and  Obey's  River,  Toon. 
Tyler^  H.,  Contractor. 

Mississippi  River,  at  its  mouth. 
Ulffers,  U.  A.,  Aeeietamt  Engineer, 

Alpena  Harbor,  Mioh. 
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Ulffbhs,  H.  a.— Oontinned. 

Au  Sable  River  and  Harbor,  Mioh. 

Clinton  Biyer,  Mich. 

Dee  Moines  Rapids. 

Detroit  River,  Mich. 

Hnron  (Lake]i  Harbor  of  Reftige. 

Hennepin  ana  Watertown  Ship-Caoal. 

Illinois  River.  111. 

Pine  River  (Sasinaw  Bay),  Mich. 

Pine  and  St.  Clair  Rivers,  Mich. 

Port  Austin,  Mich. 

Port  Crescent,  Mich. 

St.  Clair  River,  at  month  of  the  Black. 

St.  Mary's  Rive]^  Mich. 

Saffinaw  River,  Mich. 

Sebawaing  River,  Mich. 
Yauemtinb,  Thomas,  Aasigtant  Engineer. 

Chester  Harbor,  Pa. 

Delaware  River,  N.  J. 

Marcns  Hook  Harbor,  Pa. 

Schnylkill  River.  Pa. 

Wilmington  Haroor,  DeL 
Vancb  &,  Armstbono,  Ckm(raofor«. 

Western  Rivers. 
YAinoBCAB,  LsBAXL  D.,  CkMtraetor. 

Chicago  Harbor,  111. 
Van  Dubkn,  E.  B.,  Bidder. 

Plattsbnrg  Harbor,  N.  T. 
Yak  Dtk,  «Jan,  &  Co.,  Cowtraeiore. 

Black  Lake  Harbor.  Mioh. 
Yah  Hoyenbbboh,  T.  S.,  Contractor. 

Hudson  River,  N.  Y. 
Yan  Ingbx,  H.  S.  .  Aseietant  Engineer. 

Edgartown  Harf>or,  Bfass. 

Nantucket  Harbor  Bar,  Mass. 

Pawcatuck  River,  R.  I.  and  Conn. 

Peconic  River,  N.  T. 

Taunton  River,  Mass. 

Wareham  Harbor,  Mass. 
Yan  Patten,  J..  Ciniracior. 

Wickford  Harbor,  R.  I. 
YanSantvoobd,  a.,  ^.  T.  8.  OmndeeiimeT. 

Hudson  River,  N.  T. 
Yan  Yleck,  Hbnrt,  Cawtraoter. 

St.  Mary's  River  and  Canal,  Mich. 
Yan  Waoenen,  F.  D.,  Contractor. 

Des  Moines  Rapids. 

Illinois  River,  111. 
Yan  Waoenen,  F.  D.,  Bidder. 

St.  Mary's  River  and  Canal,  Mich. 
Yauohn,  S.  S.,  Contractor. 

Ontonagon  Harbor,  Mich. 
Yilab,  J.,  Contractor. 

Manitowoc  Harbor,  Wis. 
YiNAL,  W.  I..A$9i$tant  Engineer, 

Cape  Fear  River,  N.  C. 
YiNCENT  &  Kino,  Contractors. 

Erie  Harbor,  Pa. 
Yon  Eolofstein,  F..  Aseietani  Engineer. 

Rondout  Harbor^.  Y. 
Von  ScHMiiyr,  A.  W.,  Contractor. 

Blossom  Rock,  Cal. 
Waoenbr  &.  Harroun,  Contractore. 

Rock  Island  Rapids. 
Wallace,  F.  S.,  AeeiBtant  Engineer. 

Tennessee  River. 
Wallace.  J.  F^  Aeeistant  Engineer. 

Rock  Island  Rapids. 
Wallbaum,  August,  Contractor. 

St.  Mary's  River  and  Canal,  Mich. 


Wanzer,  Charles,  Aseistant  Engineer. 

Chippewa  River. 

Mississippi  River  Reservoirs. 

Red  River  of  the  North,  Minn. 
Ward,  J.  F.,  Contractor. 

New  Haven  Harbor,  Conn. 
Warren.  R.  W.,  Contractor. 

Port  Chester  Harbor,  N.  Y. 
Warren  &  Perkins,  Contractors. 

Minnesota  River. 
Waters,  J.  &  Co.,  Contractors. 

Wickford  Harbor,  R.  I. 
Weaver,  G.  N.,  Assistant  Engineer. 

Port  Jefferson  Harbor,  N.  Y. 
Webber,  F.  F.,  Assistant  Engineer. 

Providence  River  and  Harbor,  R.  I. 
Welch,  B.^Ckief  State  Engineer. 

LickinjBf  Kiver,  Ey. 
Weld,  F.  F.,  Assistant  Engineer. 

Delaware  River. 
Wellhan,  D.  W.,  Assistant  Engineer. 

Fox  and  Wisconsin  Rivers,  Wis. 

Rod  River  of  the  North,  llinn. 
Wells,  H.  S^^  Contractor. 

Savannah  River  and  Harbor,  G^. 
Wells,  Timberbcan  &  Co.,  Contractors. 

Des  Moines  Rapids. 
Werner,  F.  Y.,  Assistant  Engineer. 

Missouri  River. 
Werry  Henry,  Con&aetor. 

Westom  Rivers. 
Wescott,  G.  p..  Contractor. 

Portland  Harbor,  Me. 
West,  Frank  H.,  Assistant  Enginee9. 

Port  Orford,  Orog. 

Umnqua  River,  Oreg. 

Willamette  and  Columbia  Rivers,  Oreg. 
Western  Development  Company,  Con- 
tractors. 

Oakland  Harbor,  Cal. 
Weston,  G.  B.,  Assistant  Engineer. 

Dnxbury  Beach  and  Harbor,  Mass. 
Weston,  Wiluam,  Assistant  Engineer. 

Cincinnati  Harbor,  Ohio. 

Monon^ahela  River. 

Ohio  River. 

Transportation  Routes,  Central  Route, 
First  subdivision. 
Wetmore,  O.Ti.,  Assistant  Engineer. 

Des  Moines  Rapids. 
Wetmore,  £.  A.,  &.  Co.,  Contractors. 

St.  Mary's  River  and  Canal,  Mich. 
Wetss,  J.  £.,  Assistant  Engineer, 

Accotink  Creek,  Ya. 

Aquia  Creek,  Va. 

Choppawamasic  Bay,  Va. 

Elizabeth  River,  Ya. 

Nebasco  Bay,  Va. 

Norfolk  Harbor,  Va. 

Potomac  River. 

Quantico  Bay,  Va. 
Wheeler,  L.  L.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
mouth. 
Whinery.  8.,  Assistant  Engineer. 

Cumberland  River. 

Tennessee  River. 
Whitcomb,  C.  P.,  Assistant  Engineer. 

Trapsportation  Routes,  Central  Route, 
Third  subdivision. 
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Whttcomb,  H.  D.,  A8H»tant  Engineer, 

James  River)  Ya. 
White,  Mr.,  Surveyor, 

Wilmington  Harbor,  Cal. 
White,  D.,  Asnaiant  Engineer. 

Bnrllngton  Harbor,  Yt. 

Otter  Creek,  Yt. 

Plattsbnrg  Harbor,  N.  T. 

Port  Henr^,  N.  Y. 

Booae's  Point  Harbor,  N.  T. 

Swanton  Harbor,  Yt. 
White,  J.  H.,  Cantraoter, 

Hyannis  Harbor,  Mass. 
White,  P.,  Cantraoter. 

Marquette  Harbor,  Mich. 

Ontonagon  Harbor,  Mich. 

Superior  City  Harbor,  Wis. 
White,  T.  8.,  Coniraeter. 

Black  Lake  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

White  River  Harbor,  Mich. 
White  &  Boynton,  Contiactori. 

Hudson  River,  N.  i . 
Whitney,  Luther,  Centraotor. 

Burlington  Harbor,  Yt. 

Piattsburff  Harbor,  N.  Y. 

Swanton  Harbor,  Yt. 
Whitwood  &  HuBBELL,  Centroetors. 

Frankfort  Harbor,  Mich. 
WiELE,  Foster  &.  Co.,  Centraetort. 

Tennessee  River. 
Wilcox,  A.  T.,  Contractor. 

Saginaw  River,  Mich. 
Wilcox  &.  Merry,  ContraoterB, 

Grand  River  Harbor,  Ohio. 
Wiley,  R.,  Contractor. 

Saco  River,  Me. 
WiLLARD,  J.  £.,  Aseistant  Engineer. 

Tennessee  River. 
WiLLCOX,  M.  I.,  Contraotor. 

Sandusky  City  Harbor,  Ohio. 
WiLLEY,  O.  S.,  Assistant  Engineer. 

Des  Moines  Rapids. 
Williams,  G.,  Contractor. 

Illinois  River,  III. 

Mississippi  River,  Falls  of  St.  Anthony 
to  Cairo. 

Rock  Island  Rapids. 

Tennessee  River. 
Williams,  H.  F.,  Contraotor. 

Oakland  Harbor,  Cal. 
WiLiJAMS  &  Upham^  Contractors. 

Duluth  Harbor,  Minn. 
Williams,  D.  J.,  &  Co.,  Contractors. 

Western  Rivers. 
Williams,  £.  T.,  &  Co.,  Contractors. 

Cheboygan  Harbor,  Mich. 
Williams,  W.  W.  &  E.  T.,  Contractors. 

St.  Clair  Flats,  Mich. 

St.  Mary's  River  and  Canal,  Mich. 
WiLLiAisfsoN,  W.  G.,  Assistant  Engineer.' 

Chowan  River,  N.  C. 

Norfolk,  Ya.^  to  Cape  Fear  River. 

Nottoway  River,  Ya. 

Tar  River,  N.  C. 
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Wilson,  G.  R.,  Assistant  Engineer. 

>    Red  River,  Tex.,  etc 

Wilson,  J.  F.,  Assistant  Engineer. 

Monongahela  River. 
Wilson  Bros.,  Contractors, 

Willamette  and  Colnmbia  Riven,  Oreg. 
Wimble,  Joseph. 

Cape  Fear  River,  N.  C. 
WiNDiATE,  T.,  Contractor. 

Manitowoc  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 
Winston,  F.  G.,  Contractor. 

Minnesota  River,  Minn. 

Mississippi  River,  Falls  of  St.  Anthony. 
Winston,  Douglass  &  Winston,  Con- 
tractors. 

Chippewa  River,  Wis. 
WiSNER,  G.  Y.,  Assistant  Engineer. 

Mississippi  River,  between  Cairo  and  its 
mouth. 
WoLBRECT,  J.  M.,  Assistant  Engineer. 

Neuse  Rivw,  N.  C. 

Onancock  Harbor,  Ya. 

Trent  River,  N.  C. 
Wood,  B.  L.,  Contractor, 

Ohio  River. 
Wood,  M.  P.,  Contractor. 

Ohio  River  Falls. 
WooLEY,  Charles,  Contractor, 

Boston  Harbor,  Mass. 
WoOLLEY,  P.  A.,  Contractor. 

Grand  Haven  Harbor,  Mich. 
WoRRAix,  £.  H.,  Assistant  Engineer. 

Des  Moines  Rapids. 
WoRRALL,  James,  Assistant  Engineer. 

Conemaugh  and  Kiskiminetas  Rivera. 

Des  Moines  Rapids. 

Hennepin  and  Watertown  Ship-CanaL 

Illinois  River,  IlL 

Rock  Island  Rapids. 

Rock  River,  Wis.  and  111. 
Wright,  A.  B.,  Contractor. 

Plymouth  Beach  and  Harbor,  Mass. 
Wright,  A.  R.,  Contractor. 

Camden  Harbor,  Me. 

Cocheco  River.  N.  H. 

Duxbury  Beacn  and  Harbor,  Mam. 

Kennebec  River,  Me. 

Machias  River,  Me. 

Merrimac  River,  Mass. 

Penobscot  River,  Me. 

Portland  Harbor,  Me. 

Royal's  River,  Me. 

Salem  Harbor,  Mass. 
Wright,  W.  W.,  Contraotor. 

Boston  Harbor,  Mass. 

**  Gut"  opposite  Bath,  Me. 
YoNGB,  S.  H.,  Assistant  Engineer. 

Missouri  River. 
YuiLLE,  G.  B.,  Assistant  Engineer. 

Alabama  River,  Ala. 
ZoLLER,  A.,  Assistant  Engineer, 

Keyport  Harbor,  N.  J. 

Rantan  River,  N.  J. 
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